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This  is  the  Pierce  Great  Arrow  Victoria  Tonneau,  40  -  45  H.P.,  with  semi- 
enclosed  top.     Price  without    top,  $5,000.     Semi  -  enclosed  top,  $350  extra 


TH  1-.  Pierce  Arrow  is  a  car  whose  final  destination  is  neither  the  scrap  heap 
nor  the  machine  shop.  There  are  probably  more  Pierce  Arrows  of  old 
models  now  in  satisfactory  use  than  any  other  make  of  car.  A  Pierce  Car 
of  several  years  back  is  a  better  investment  than  many  1906  cars.  The  greatest 
obstacle  to  the  ownership  of  an  auto  to  many  people  is  the  cost  of  maintaining — 
not  the  ordinary  garage  charges,  but  the  far  greater  expense  of  repairs,  adjustments 
and  the  like.  Even  if  you  do  not  mind  the  cost  of  these,  the  annoyance  and 
delav  when  a  car  breaks  down  takes  away  from  the  pleasure  of  operating  it. 

In  the  famous  Glidden  Trophy  run  the  Pierce  Arrow  went  one  thousand 
miles  without  a  single  adjustment.  More  than  that,  it  did  not  require  an  expert 
chauffeur  or  mechanic  to  do  this.  The  performance  can  be  duplicated  by  any 
American  gentleman  with  a  Pierce  car. 

It  you  are  interested,  we  will  send  booklets  and  technical  descriptions. 

THE      GEORGE       N.      PIERCE      COMPANY 

BUT  FA  L  O,    N  .    Y. 

Members  Associatiorv    Licensed  Automobile   Manufacturers 


LIST    OF    DEALERS 


Baltimore,  Md. 
Boston,  Mass. 
Buffalo,  N.  Y. 

ChicaRO.  111. 
Denver,  Colo. 
Detroit,  Mich. 
Geneva,  N.  Y. 
Hartford,  Conn. 
Houston,  Tex. 
Kansas  City,  Mo. 
Los  Angeles,  Gal. 
Louisville,  Ky. 
Milwaukee,  Wis. 
Montreal  and  Ottawa 
New  York,  N.  Y. 
Oakland,  CaL 

Philadelphia,  Pa- 


Southern  Auto.Co.,  2021  Maryland  Ave. 
J.  W.  Maguire  Co.,  745  Boylston  St. 
The  Geo.  N.  Pierce  Co.,  7.52  Main  St. 

(Retail). 
H.  Paulman  &  Co.,  1321  Michigan  Ave. 
The  Geo.  N.  Pierce  Go..  1643  Calif.  St. 
J.  P.  Schneider,  189  Jefferson  Ave. 
J.  A.  Place. 

The  Miner  Garage  Co..  120  Allyn  St, 
Hawkins  Auto.  &  Gas  Engine  Co. 
E.  P.  Moriarty  Co.,  1612  Grand  Ave. 
Bush  &  Burge,  Cor.  7th  and  Mciin  Sts. 
The  Zorn-Strauss  Co.,  Inc. 
Hibbard  Automobile  Co. 
Wilson  &  Co.,  142  Bank  St. 
Harrolds  MotorCar  Co.,B'wy..58-.59Sts. 
The  George  N.  Pierce  Co.,  1013  Clay 

St.  (wholesale). 
Foss-Hughes   Motor  Car  Co.,  201    N. 

Broad  St, 


Pittsburg,  Pa. 
Portland,  Me. 
Portland.  Ore. 
Providence.  R.  I. 
Rochester,  N.  Y. 
St.  Louis,  Mo. 
St.  Paul,  Minn. 
San  Francisco,  Cal. 

Saratoga  Spr'gs,  N.V. 
Scranton,  Pa. 
Seattle,  Wash. 
Sheffield,  Pa. 
Springfield,  Mass. 
Syracuse,  N.  Y. 
Titusville,  Pa. 
Toronto,  Ont. 

Troy,  N.  Y. 
Utica,  N.  Y. 


Banker  Bros.CcBaum  and  Beatty  Sts, 

J.  A.  Dowling. 

Covey  &  Cook  Motor  Car  Co. 

The  Shepard  Company. 

U.  S.  Automobile  Co..  21  Plymouth  Av. 

Western  Auto  Co.,  4701  Washingfn  B'd 

C.  P.  Joy  Auto.  Co.,  3(;8  Minnesota  St. 

Mobile  Carriage  Co.,  Golden  Gate  Ave. 
and  Gough  St. 

W.  L.  Hodges,  IG  Woodlawn  Ave. 

Standard  Motor  Car  Co. 

Broadway  Auto.  Co. 

C.  H.  Smith  Co.,  Ltd. 

E.  H.  Clark  Auto  Co.,  117  Lyman  St. 

Amos-Pierce  Auto.  Co.,  109  S.  State  St. 

A.  E.  Lambert. 

Auto.  lS:  Supply  Co.,  Ltd.,  24  Temper- 
ance St. 

Troy  Auto.  Exchange,  22  Fourth  St. 

Utica  Motor  Car  Co. 


THE 

Technical  World  Magazine 


VOLUME     V 
March,  1906— August,  1906 


THE    TECHNICAL    WORLD    COMPANY 

CHICAGO 


Copyright,   1906 
TECHNICAL   WORLD   COMPANY 


THE   TECHNICAL   WORLD  MAGAZINE 


-$50,000,000  ST.  LOUIS  WORLD'S  FAIR^ 

Bought  by  the  Chicago  House  Wrecking  Co. 


OUR.   METHODS 

are  not  only  a  revelation  but  a  revolution  in  the  commercial  world.  It  is  the  only  concern  on  earth  that  makes  a  business 
of  purchasing  entire  expositions  and  other  large  institutions.  We  are  now  engaged  in  removing  and  placing  upon  the 
market  the  millions  of  dollars  worth  of  material  from  the  St.  Louis  World's  Fair.  Therefore  we  are  in  a  position 
to  furnish  material  for  the  construction  of  public  buildings,  private  residences,  factories,  or  hotels.  We  can  supp  y 
all  kinds  of  machinery,  mill  supplies,  electrical  apparatus,  plumbing  material,  etc..  etc..  at  prices  that  will  strongly 
appeal  to  the  economical  buyer.  In  ^^^  .^  "es.  but  we  have  selected  some  of 
addition  to  purchasing  expositions  ^^0"^^  ^^-S^  those  representative  of  the  re- 
we  are  constantly  buying  at  sher-  >jB^-  -:am^-  ■  ^\  markable  character  of  our  stock. 
riffs',  receivers' and  assignees'  ^^9?-^^.  tt^S^-  X  Through  the  entire  display  how- 
sales,  where  we  obtain  large  stocks  J^Ms^^SS^^tl'  -  \  ever,. the  richness  of  qualities  is 
01  brand  new  merchandise.  This  /^^S^SHH^^fe^fc^  -V  \  invariable.  It  is  the  greatest  ajgre- 
page  of  tempting  offerings  is  an  ac-  I  '  'liP''liM|Pl||y  ^^  1 1  "I  eation  of  bargains  ever  placed  be- 
curate  index  to  thousands  of  induce-  I  ■^.,^^?S|^^liS^"  /  f°^e  the  American  public.  It  has 
ments  that  remain  unpublished,  and  \  i^  C^-^^^S^BSSSmi  f ^'"^ t  '''^  w"°'  ''  !h°  -^  ,  f  Ir 
the  price  is  lower  than  you  ever  paid  V  ^^^^^^pt^H^^  the  other  We  say  this  without  fear 
for  such  exceptional  qualities.  Space  N^^%  ^^"'''".'WBt^  of  contradiction  and  we  will  refund 
does  not  permit  mentioning  a  thous-  ^N,^  ^  ^  i'<*Ji^i^  y°"r  ™°"ey  >f  y^  ^^d  °"f  ^'^'^ 
andth  part  of  these  wonderful  val-  ^*^  '^  ^^^  ments  exaggerated. ^ 


Electrical  Material 

tA.  Million  Dollars  worlh  of  High-Grade 
Apparatus  of  every  klixi  for  sale.  URubber 
Covered  Copper  Wire,  sizes  No.  14  to  500,000 
C.  M.  1  Weatherproof  and  Slow  Burning 
Wire,  sizes  No.  14  to  6.10,000  C.  M.  ULead 
Covered  Cable,  all  sizes  from  No.  14  to  500,- 
000  C.  M.  1II.amp  Cord.  1:200,000  New  and 
Used  Incandescent  Lamps,  ranging  from  5 
to  IM  cents.  1100,000-  No.  9171  Receptacles— 
at  3  cents  each.  1  Tubes,  Cleats  and  ail  other 
kinds  of  Electrical  Apparatus.  T50-Elec- 
trlc  Motors  from  1  to  40  H.  P.  t25— (Jener- 
atois  from  5  to  200  K.  W.  1  Telephones,  Tel- 
ephone Wire,  Brackets,  etc. 


Hardware,  Tools,  Nails,  Etc. 

Wire  Nails $1.50  per  100  lbs, 

Manila  Rope 7c  per  lb. 

Jack  Screws,  at 88c 

Tubular  Steel  Fence  Posts,  at 30c 

All  kinds  of  hardware  and  innumer- 
able other  articles  of  this  nature. 


Pipe,  All  Kinds  and  Sizes 


1  inch,  with  couplings,  per  foot . . . .  34  <•• 
\\i  inch,  with  couplings,  per  foot..4'/2C 
314  inch  casings,  with  couplings,  per 

foot • lOc 

4  inch  casings,  with  couplings,  per 

foot 14c 

This  is  first-class  piping  for  water, 
sas.oil.etc,  and  in  excellent  condition. 


Modern  Plumbing  Material 

A  20  to  50  per  ^ 
cent  saving  on^it 
anything  in  this 
line.     Some 
samples  of  our 
prices : 
Handsome  Complete  Brand  New  Bath 

Room  Outfits,  at. .$25.00  to  $150.00 
Cast  Iron  Enamel  Bath  Tubs, 

at $12.00  to  $45.00 


LUMBER. 

100  Million  Feet  well  seasoned  Lumber 
from  the  St.  Louis  World's  Fair.  The  very 
best  grades  of  lumber  were  used  in  the  con- 
struction of  these  magnificent  buildings. 

Send  Us  Your  Lumber  Bill  For 
Our  Estimate. 

SuTe  30  to  50  per  cent  if  you  buy  »t  once. 

■We  are  oflfering  this  lumber  for  sale  at 
prices  far  below  the  original  cost.  You 
should  taRe  advantage  of  this  rare  oppor- 
tunity at  once,  as  prices  on  lumber  are 
advancing.  Quick  delivery  to  those  who 
purchase  now.  Fulldescription.informatlon 
and  pricesln  special  World's  Fair  Catalogue. 


ALL  KINDS  OF  MACHINERY 

Before  you  purchase  any  machinery 
it  will  pay  you  to  get  our  list.  We  can 
tit  out  the  factory  or  business  plant  with 
all  proper  machinery,  electrical  appa- 
ratus, engines,  boilers,  etc.,  even  to  the 
minutest  screw  or  bolt.  Air  compress- 
ors, pumps,  heaters,  planers,  lathes, 
wood  working  machinery,  laundry  ma- 
chinery, and  refrigerating  machines. 
And  most  attractive  offer  of  all,  you 
would  save  the  profit  and  rake-off  of  a 
half-dozen  or  more  middle-men. 


Office  Furniture 

From  the  St.  Louis  World's  Fair  we  ob- 
tained an  enormous  stock  of  Office  Furni- 
ture. We  have  the  types  of  all  that  is  com- 
fortable, beautiful 
and  lasting  in  art- 
istic and  fashii  in- 
able  designs.  The 
frames  are 
marked  by  grace 
and  shapeliness  of 
form,  combined 
with  the  utmost 
solidity  of  con- 
struction. This  splenilid  st'.uk  consists  of 
300  beautiful,  solid  oak,  roil  top  office  desks, 
exactly  like  illustration.  Are  54  in.  long, 
50  in.  high,  and  30  in.  deep.  Securely  pach  ed 
for  delivery,  each .$16.00 

Saddle   seat,  tilting    back,  swivel  office 
chair,  quarter  oak.  golden  tlnigh $2.7.'j 

Drop  Top  typewriter  desks,  at $13..')0 


"  Send  us  special  Exposition  Catalogue 
as  advertised  in  THE  Tecunical,  World 
Magazine. 


Furniture  of  Every  Description 

ROl'KI.NO  Cll.\lifS— Fifty  beautiful  golden 
oak  finished  parlor  rockers,  have  solid  and 
sliapely  saddle  wood  seat,  with  nicely 
turned  spindles  /^>^>Sw 
and  large,  mas-  ^jf\^^^ij>. g]j.j,jMrL' ^^i^gK 
sive  top  rail,  ^'A  XL  'r¥yn?rC^T'j  r^ 
nicely  carved  t;.'.,,j^'Tij:, ,  j,'  ,•■?•.  •  i-y\_g^ 
arms,  well  con-  »---~  -^^ 
stiueted  and  braced  with  three  heavy 
spindles.  Very  comfortable  to  sit  In.  All  in 
perfect  condition.  While  they  last..  .$1.35 
CARPETS  AND  RIGS— We  have  an  extraor- 
dinary fine  display  of  carpets  and  rugs.  We 
make  the  claim  that  this  is  the  finest  and 
the  larg>»  t  collection  of  carpels  and  rugs 
ever  displayed  in  Chicago.  Tl  e  richness, 
beauty  and  practical  utility,  the  artistic 
designs  and  colors,  will  strongl.^  appeal  to 
anyone  furnishing  a  home  or  offl  le. 
2,000  Floor  Rngs,  size  6x9,  beautifully  col- 
ored patterns,  each $1.75 

2,000  Floor  Rugs,  size  6x9,  especially  woven, 
beautifully  colored,  all  imau'inable  pat- 
terns, each,  $1.75.  9x1 '.  sl/es,  each,  $3.75 
Special  Union  Inerain  Carpet,  of  extra 
heavy  quality.  Three  patterns,  one  with 
a  red  body,  one  with  a  green  body,  and 
one  with  a  tan  body.  Assorted  floral  de- 
signs in  harmonions  blending  col'  rs.  36 
In.   widths,  all    new,  clean   goods.     Per 

yard 30e 

Fine  Quality  Granite  Ingrain  Carpet,  36  in. 
widths,  of  fresh,  clean  material,  many 

patterns.    Per  yard '-4o 

LINOLEUMS— Fine  and  Well  Grounded  Lin- 
oleum, many  assorted  patterns,  two  yard 

widths.    Per  square  yard — 34c 

Others  at S5c,  40c,  and  up 

New  and  used  carpets  of  all  kinds. 


PAINTS 

The  Premier  Brand  of  Paints  Is  the  heav- 
iest and  most  substantial 
made,  ground  in  pure  linseed 
oil  and  sold  on  a  three-year 
guarantee.  We  bought  It  at 
sheriff's  sale  and  the  price 
we  are  ofl'ering  <  an't  be  beat. 
This  paint  will  keep  its  bril- 
liancy longer  than  any  other 
brand  on  the  market.  We 
have  it  in  every  shade.  Order 
now  while  the  sale  lasts.     Color  Card  Free. 


Wire  of  All  Kinds 

B.  B.  Telephone  Wire,  Barb 
■Wire,  Poultry  Netting,  An- 
nealed wire,  all  at  very  low 
bargain  prices.  Write  for 
complete  list  of  low  prices 
on  all  kinds  of  wire  fencing 
and  fence  posts. 


Belting  and  Fire  Hose 

We  carry  an  enormous  stock  of  leather, 
rubber  and  canvas  belting,  which  we  can 
supply  in  any  grade  desired.  fiO.OOO  feet  of 
double  jacketed,  cotton,  rubber  lined  fire 
hose  from  the  World's  Fair.  Most  of  It  has 
never  seen  service. 


Steel  Roofing 

$1.50  per  100  square  feet 
Painted  both  sides,  durable, 
economical,  for  houses,  sheds, 
barnes,  etc.  This  is  our  No. 
15  grade,  sheets  2  ft.  x  2  ft. 
IMce  is  for  flat.  Corrugated 
or  "V"  Crimped  costs  81.60 
We  prepay  frelsht  in  lull  to  all 
points  east  of  Colorado,  ex- 
cept Oklahoma,  Texas  and 
Indian  Territory.  We  have 
other  grades.  Ask  for  our 
Special  Roofing  Circulars. 


Ask  for  Our  Special  Catalogue 

It  lists  all  the  various  articles  we  have 
for  sale.  Kindly  fill  in  the  "oupon  In  lower 
left  hand  corner.  Cross  the  items  in  the 
advertisement  that  Interest  you  most,  and 
we  will  send  you  full  descriptions  and  mall 
you  our  360  page  catalogue. 

Chicago  House  WrecKing'  Co. 

35th  and  Iron  Sts.,  Chicago 


Mention  Technical  World  Magazine 


THE  TF.CJISUCAI.   WORLD  MACAZINE 


Music 
Lessons  Free 

IN  YOUR  OWN    HOMK 

A  wonderful  nfltT  to  eviTv  lover  of  inusic,  whether 
a  beginner  or  an  advanced  player. 

Ninety-six  lessons  (or  a  less  numlxT  if  yon  desire) 
for  either  Piano,  Organ,  Violin,  Guitar,  Hanjo,  Cor- 
net or  Maniiolin  will  Ihj  given  free  to  make  our  homo 
study  courses  for  these  instruments  known  in  your 
locality.  You  will  get  one  lesson  weekly,  and  your 
only  expense  during  the  time  you  take  the  lessons 
will  Iv;  the  cost  of  jxjstage  and  the  music  you  use, 
which  is  small.  Write  at  once.  It  will  mean  much 
to  you  to  get  our  free  booklet.  It  will  place  you 
under  no  obligation  whatever  to  us  if  you  never  write 
ag.iin.  You  and  vour  friends  should  know  of  this 
work.  Hundreds  of  our  pupils  write:  "Wish  I  had 
known  of  your  school  before."  "Have  learned  more 
in  one  terra  in  my  home  with  your  weekly  lessons 
than  in  three  terms  with  private  teachers,  and  at  a 
great  deal  less  expense."  "Kvery thing  is  so  thorough 
and  complete."  "The  lessons  are  marvels  of  sim- 
plicity, and  my  11-year-old  boy  has  not  had  the  least 
trouble  to  learn."  One  minister  writes:  "As  each 
succeeding  lesson  comes  I  am  more  and  more  fully 
persuaded  I  made  no  mistake  in  becoming  your  pupil." 

We  have  been  established  seven  years — have  hun- 
dreds of  pupils  from  eight  years  of  age  to  seventy. 
l~>on't  say  you  cannot  learn  music  till  you  send  for 
our  free  booklet  and  tuition  offer.  It  will  be  sent  by 
return  mail  free.  Address  U.  S.  SCHOOI>  OF 
MUSIC,  Box  1.50  B.  1!)  Union  Square,  New  York  City. 


I  Will  Make  You 
Prosperous 

If  you  H re  lumest  ami  arubltioiis  wiitt«  iiie 
today.  No  matter  wliere  you  live  or  wlint 
your  occupation.  I  will  teach  you  the  Kciil 
K-tate  business  by  mail;  appoint  you  Si)>'cial 
li"preseiilalive  of  my  Company  In  your  town  ; 
-I  art  you  in  a  profitable  business  of  your  own, 
ami  help  you  malce  big  money  at  once. 

Unusual  opportunity  for  men  without  capital 
to  become  independent  for  life.  Valuable  boolc 
and  full  particulars  free.     Write  today. 

ET>tOI^I  'R.  MA.'RVE/^.  Vrejt. 
XlTIiiSlI,  CO-OPERATirE  REII.ITT  CO.,  :f»l  Athenaenm  Hide..  CHICAGO. 


VENTRILOQUISM 

Learned  by  anyone  at  home.    Small  cost. 
Send  2-cent  stamp  for  particulars  and  proof. 

0.   A.  SMITH,  Box  R,    2040  Knoxville  Ave.,    PEORIA,    ILL. 


LEARN  SCIENTIFIC  BUSINESS 

LETTERS-WRITING 

We  w  ill  teach  you  by  mall  to  write  the  kind  of  letters 
that  will  builrt'  up  business  to  tremendous  proportions; 
f  imniands  hifh  salary.  We  will  critlr-lse  your  letter 
"f  In  iniry  free.  If  yoii  write  for  our  large  prospectus 

PAGE -DAVIS      SCHOOL 

Of   Business-Letter   Writing 
Dept.  55,  90   Wabash    Ave.,    CHICAGO,    ILL. 


THE 


LAW 


AT 
HOME 


AS  LINCOLN  DID.  L'JsX":.! 

Series  ,  just  completed,  prepares  am- 
bitious students  for  theBar, any  state; 
Theory  &  practice  covered  autnorita- 
tlvelv,  comprehensively  ,  eimply. 
Bench'and  Bar  concede  it  preat  work. 
Limited  numberat  SPECIAL  PKICE. 
Write  atonce.  Frederick  J.  Drake 
ft  Co.  200  E.Madison,  Chicago 


TUFT3  College 


DEPARTMENT    OF 

ENGINEERING 

Civil,  Mechanical,  Elcctiical 
and  Chemical  I^nKineerinj; 

Now  IjilKimtorioH  and  K.xcellcnl  K<iuipmenf.  rteuuliful  nilc 
within  four  niile«  of  Hostun.  I'reimratory  Depurltnciil  for 
Htuilent.s  who  liave  hail  cnRinecriiiK  pructico,  bul  in.suMicii'nl 
jirepar^ilion  for  colleKi-  work. 

I''or  information  concerninjT  coursoB  and  positionaof  Knid- 
uateH,  udilrouii 

H.  G.  CHASE,  Secretary, 

Tufls  College  P.  O.,  Mass. 

The  University  of  Rochester 

A  College  of  Liberal  Arts 

Scientific   Course  for  Technical 
Students 

Six  years  rcqiiireil  for  combined  Colleiro  and 
EnKineeiiiii;  dcKices  in  co-operation  with  The 
Massachusetts  Institute  of  Technology  and 
Sibley  College  at  Cornell.  New  laboratories, 
thorouchly  modern  eiiuipment.  Special  circu- 
lar and  cataloKuu  sent  on  application.    Address 


I!k:. 


F.  L.  LAMSON,  Registrar 

Rochester,  N.  Y. 


aO 


Rensselaer     % 
^j  Polytechnic^^, 
^''A„    Institute, 
XS       Troy,  N.Y. 

t,oeRleian>>°**''<'"*  priirided  for.  Send  f  or  a  Oataloffua 

WATCHMAKING  PAYS 

60  Million  Timepieces  to  be  Kepaired! 
U'ciirulc'  tiTiH'iiM  iilisolute  nefcBsity  in  tlio 
)iisrni'ss  world.  Winn  "time  is  money," 
1h'  walcbniaker  (.'its  his  share  of  profit. 

\Learn  Watchmaking  home 

Iby  the  DeSelms  Chart  System,  copyriabt- 
'e<l  and  patented.  Simple,  prutical.  ui>-t(> 
the-minute.      Positions    for  ^gnid nates. 

Booklet  Free.    Write  today.' 

The  Ue  Selms  Watch  Kchool,  Dept.  li>,    Attica,  Ind. 


I — ELECTRICIANS— 1 

Students  desiring  to  fit  themselves  for  entrance  to  resi- 
dent engineering  colleges  should  fill  out  and  send  this  ad- 
vertisement to  us  to-day  and  receive  our  200  page  hand- 
book (FREE)  describing  our  College  Preparatory  course 
and  over  60  others,  including  Electrical,  Mechanical, 
Steam  and  Civil  Engineering,  Heating,  Ventilation  and 
Plumbing,  Architecture,  Structural  Drafting,  Mechanical 
Drawing,  Telephony,  Telegraphy,  Textiles,  Etc. 

American  School  of  Correspondence,  iiirn'',ru 

Name 

AddreM 

City  and  State ■,■.■■■.■.'■.■■ 


Mention  Technical  World  Magazine 


MARCH,  1906 


Page 
Cover  Design  by  Frank  B.  Svvick. 
A  Power  Plant.    Poem.    By  Harriet 

Monroe.     Back  of  frontispiece. 
Frontispiece.     Marshall  Field  of  Chi- 
cago.    Accompanying  biographical 
sketch. 
Million  Lives  at  Stake.    By  Brough- 

TON  Brandenburg        1 

Deadly  New  Weapon  for  Navy.     By 

L.  E.  Zeh 10 

Great  Canals  and  Their  Builders.    11. 
The  Suez  Canal.     By  William  R. 

Stewart ^* 

The    Lightning    Age.      Poem.      By 

Frank  L.  Stanton 24 

Making  a  Concrete  Island.     By  Liv- 
ingston Wright 25 

Story  of  the  Milling  Industry.    By  S. 

B.  Washburn 

New  Things  Done  by  Railroads.     By 

George  R.  Metcalfe,  M.  E.    .     . 

Save  Lives  and  Property  by  Wireless. 

By  Albert  Gleaves,  Commander 

U.  S.  N 

Making   a  Machinist.     By  William 

Haddow 

The  Railroad  as  Surgeon.     By  Fritz 

Morris 50 

Hawthorne,  Boss.     A  Story.     By 

Wingrove  Bathon 

Marshall  Field— Merchant.     A   Bio- 
graphical Sketch.    By  John  Rogers      58 


World's  Largest  Central  Station. 
M.  R.  Greene 


By 


(10 


"Which  Branch  of  Engineering  Shall 
I  Take  Up?"  No.  IV.  Electrical 
Engineering.  Interview  with  E.  B. 
Ellicott,  Chief  Electrician,  Chicago 
Sanitary  District.    By  John  L.  Ray       63 

Rice-Growing  in  Burmah.  By  Wil- 
liam G.  Fitz-Gerald       ....       66 

Electric  Thawing  of  Water  Pipes.  By 
George  Ethelbert  Walsh       .     .       69 

No  Waiters;  No  Tips;  No  Delays; 
Meals  Served  by  Machinery!  By 
Thomas  L.  Waite '73 


31 

as 

42 
44 


Relics  of  Four  Great  Wars    .... 

Producer  Gas  Plants.     By  Lionel  S. 
Marks,  S.  B.,  M.  M.  E.        ... 

Chalk  Talks.     No.   XXV.     Screw- 
Tnreads.     By  Carl  S.  Dow,  S.  B. 


76 

78 

80 
82 


53 


Engineering  Progress       .... 

Blowing  Off  Steam 88 

Salt  Industry  of  California.  By  J. 
Mayne  Baltimore       .     .     .     •     .       90 

Consulting  Department 92 

Science  and  Invention 97 

Course  in  Sloyd  for  Boys.  Fourth 
Lesson.  Cutting  Board.  By  Har- 
ris C.  Trow.  B.  S 103 

THE  TECHNICAL  WORLD  MAGAZINE  is  a  monthly  magazine,  published  the  fifteenth 
of  eachmonth,  preceding  date,  devoted  to  the  problems  of  the  technical  and  mdustnal  world,  and  a 
treatment  of  all  matters  of  interest  in  Applied  Science. 

PRICE  :    The  subscription  price  is  $1.00  per  year,  payable  in  advance;  single  copies,  10  cents. 
HOW   TO   REMIT  :     Subscriptions  should  be  sent  by  draft  on  Chicago,  express  order,  or  Post 
Office  money  order. 
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THE   TECIIML.IL   IIOKLD  M.ICAZINIS 


S  THE  Human 
Interest  Editor 
came  in  late  this  morning,  he 
was  halted  by  a  resounding  rap 
on  the  glass  door  behind  which  sits  the 
Circulation  Manager. 

The  C.  M.  pointed  proudly,  and  in 
silence,  to  a  tall  mountain  of  mail 
which  rose  from  the  broad  table-land 
of  his  desk.  The  snowy  white- 
N,\  ness  of  the  mountain  was 
flecked  and  spotted  to  its  sum- 
mit by  bits  of  darker  color, 
"The  long  green  seems  to  grow  even 
above  the  timber  Ime  on  this  mountain 
of  yours,"  said  the  H.  I.  E.,  jestingly. 
"Are  you  starting  a  national  bank,  or 
merely  selling  tickets  in  a 
lottery?" 

"That,"  answered  the  CM. 
seriously,  "is  a  little  birthday 
present  to  the  magazine  from 
827  of  its  friends,  received 
in  a  single  mail.  Each  sends 
in  a  dollar  for  a  twelve  months'  subscrip- 
tion, and  hopes  that  the  third  year  of 


the  maga'/lne's  life,  beginning  with  the 
March  issue,  may   see  it  triple   in  cir 
culation  and  influence." 

"If  you  keep  on  that  way,"  said  the 
H.  I,  E.,  tauntingly,  "you'll  some  day 
have  a  hundred  thousand  subscribers." 

He  turned  to  go,  but  the  CM.,  now 
thoroughly  aroused,  sprang  to  his  feet 
and  seized  the  H.  I.  E.  by  the  sleeve. 
"Soon  have  a  hundred  thousand,"  he 
hissed.  "Sit  down  here,  and  I'll  show 
you  something." 

He  pulled  out  a  thick  book  from  his 
desk  and  opened  it  emphatically. 

"There,"  he  said,  "are  the  names  and 
addresses  of  26,154  new  subscribers, 
added  to  our  list  during  the  past  few 
months,  and  largely  during  the  month 
of  December.  Our  news-stand  sales 
have  increased  about  38  per  cent  during 
the  past  three  months.  At  this  very 
minute  we  are  circulating  102,000 
copies." 

"H'm,"  echoed  the  H.I.E.,  "that's 
pretty  good,  but  how  do  they  stick 
after  you  get  them?" 

"Stick,"  exclaimed  the  C  M.,  "they 
stick  like  flies  to  a  mucilage  pot.  Tech- 
nical World  subscribers  are  permanent, 
Mr.  H.  I.  E.  A  man  can  fill  the  place 
of  any  fiction  magazine  by  substituting 
any  one  of  a  dozen  others,  but  there  is 
nothing  which  covers  our  field." 

"Listen  to  this  a  minute."  The  C 
M.  pulled  from  the  pile  on  his  desk  a 
couple  of  letters.  "Here's  one  on  tht; 
letter-head  of  an  attorney,"  he  said: 
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"I'm  not  an  engineer,  but  I  certainly  would 
not  be  without  your  magazine.  I  have  read 
it  from  the  first  issue, and  shall  read  it  till  the  last. 

"Enclosed  remittance  covers  my  subscrip- 
tion for  the  next  five  years.  If  we  both  are 
in  existence  at  that  time,  I  shall  renew  for 
five  more." 

The  C.  M.  read  the  next  letter,  which 
came  from  the  study  of  an  eminent  and 
rather  humorous  pastor: 

*'I  prefer  that  my  son  should  decorate  and 
upbuild  the  interior  of  his  head  rather  than 
adorn  its  exterior  with  a  new  hat.  The  en- 
closed dollar  he  has  taken  from  his  *hat  fund,' 
and  the  hat  can  wait  till  later." 

"Well,  that's  certainly  encouraging," 
said  the  H.  I.  E.,  lamely. 

"Encouraging,"  snorted  the  C.  M., 
"I  should  think  it  was  encouraging.  If 
I  were  the  editor  of  a  magazine  which 
had  as  many  good  friends  as  the  Tech- 
nical World,  I'd  work  night  and  day  to 
prove  that  I  appreciated  their  friendship," 

Just  then  the  office  boy  interrupted, 
coming  in  with  an  armful  of  fresh  mail. 

"Here's  a  few  hundred  more  new  sub- 
scribers," said  the  CM,,  smiling.  "Now 
you  go  upstairs  and  see  about  getting 
out  the  best  magazine  that  ever  hap- 
pened." 

Upstairs  the  Human  Interest  Editor 
found  his  colleagues  in  conference. 

"Here's  an  embarrassment  of  riches," 
began  the  editorial  Doctor  of  Philos- 
ophy.    "That    story    about    how    the 


steel  trust  saves  a  million  dollars  a  year 
out  of  the  sale  of  a  by-product  which 
used  to  be  thrown  away, has  just  come  in." 

"And  I've  got  a  most  important  ar- 
ticle about  the  use  of  the  new  single- 
phase  motor  with  the  alternating  cur- 
rent in  the  place  of  the  railroad  loco- 
motive," put  in  the  Technical   Editor. 

"  Sounds  like  pretty  hard  reading  to 
me,"  said  the  H.  I.  E. 

"No,"  declared  the  editorial  Ph.  D., 
"  I've  read  it  and  it's  really  fascinating. 
The  thing's  so  extremely  important, 
too,  that  no  intelligent  person  can  afford 
to  miss  it." 

"  Have  you  heard  anything  from  the 
Key  West  Railroad  story?"  asked  the 
H.  I.  Editor. 

"Yes.  Clark  writes  it'll  probably  be 
ready  for  April,"  said  the  Doctor. 
"Think  of  it — a  railroad  that  starts 
from  the  mainland  and  goes  out  into  the 
ocean,  jumping  from  island  to  island  'till 
it  strikes  Key  West.  It'll  be  a  great 
yarn.  And  here's  the  greatest  authority 
on  water  power  in  the  country  says 
Niagara  Falls  is  already  ruined!  That 
may  even  stir  Congress  to  action." 

"We  can't  get  them  all  in,"  broke 
out  the  H.  I.  E. 

"Well,  we'll  fill  up  1 20  pages  with 
the  best  of  it,"  said  the  Ph.  D.  "It  will 
surely  make  a  magazine  that  people  will 
be  keen  to  read." 
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been  limiled  lo  ai.ale  of  500  eoplei.  ^  .^w   «■—  —    ,,;      -  ,      ..  ...  ■     ..,,    „ 

h»Yr  been  supplied  no  farther  prints  could  be  seeored  »t  «ny  price.  \\  e  can  supply  these  pnnts  to  only  those 
willacept  this  unusual,  ves.  unprecedented  offer  of  becoming  ac<iuainted  with  our  1)8  pape  monthly  pui 
cation  "The  Red  Book  JIaekiine,"  the  handsomest  magazine  puhlished  to-day.  Each  issue  contains  2»  repr 
ductions  of  su.h  beautiful  women  as  this  one— in  fact  we  publish  only  the  pictures  of  the  most  beauliful 
women  of  Amerira  «nd  Europe.  Each  issue  contains  upwards  of  14  selected  stories— the  be»t  flellon  we  can 
buT  and  all  stories  are  beauiifallvlllnsirated.  Each  issue  also  contains  a  resume  of  the  latest  thmss 
the  theatrical  world  together  with  handsome  phototTaphic  reproductions  of  plays  and  players 
There  isn't  enough  space  on  this  page  to  tell  yon  nil  about  the  good  things  in  our  magazine.  We, 
therefore,  arrest  TOUT  attention  with  the  beaaiifal  work  of  art  shown  above,  which  only  gives 
Taene  idea  of  the'photogiaph  Itself  as  no  reproduction  could  eonver  the  beautiful  shadinj 
flesh  effects  and  drapings.  Only  500  of  these  Orieinal  Pbotoeraphi.  can  be  soppiled.  You  can 
secure  one  by  simply  sabscriblns  to  our  pnbllratlon  for  1  year  at  its  regular  priee  uf  $1.00.  There 
is  no  other  condition  — just  send  us  «1.00— you  will  receive  the  photograph  prepaid  " 
return  mall  and  The  Red  Book  Sagaiine  monthly  for  a  whole  year. 

We  will  refund  your  dollar  if  you  are  not  more  than  satisfied 
THE  RED  BOOK  CORPORATION,  158  (B)  State  Street,  Chicago 
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THE  NEW- 
AMERICAN 
ENCYCLOPEDIC 

DlCTIONAm' 


The  Encyclopedic  Dictionary 

Reduced  to  One-third  Regular  Price 

This  magnificent  reference  work — costing  $750,000  to  produce — is  a 
Dictionary  combined  with  many  features  of  the  Encyclopedia.  In  fullness 
of  definitions,  number  of  words  defined,  and  accuracy,  it  is  superior  to 
reference  works  selling  for  five  times  its  price.  It  has  been  recently  re- 
vised and  enlarged  by  a  staff  of  American  editors.  There  are  five  big 
volumes  (11x9 '2  inches  in  size),  containing  5. ooo  P"ge8,  3,000  illus- 
trations (many  of  them  in  colors),  and  250,000  words — more  than  any 
other  dictionary.  We  have  obtained  a  limited  edition,  which  we  will  close 
out  on  the  easy  monthly-payment  plan.  Our  bargain  offer  takes  off  two- 
thirds  of  the  price,  giving  you  the  opportunity  to  secure  a  set  at  less  than 
half  the  price  of  any  other  first-class  reference  work.  If  your  order 
reaches  us  in  time,  we  will  send  an  Atlas  of  the  World  with  the  set  free. 

Aq  ^  Oiff ifiriflrV  '*■  ^^^°^^  25,000  more  words  than  any 
r\0  d  L/ldlvfllCll  jf  other  dictionary,  and  every  definition  is 
so  clear  that  a  schoolboy  can  understand  it.  Dr.  Parkhurst,  the  famous 
divine,  writes:  "This  Dictionary  is  a  library  condensed  into  a  few 
volumes  ;  a  ton  of  diffusiveness  reduced  to  fifty  pounds  of  quintessence, 
and  withal,  as  delicate  in  detail  as  it  is  comprehensive  in  contents. " 

Aq  an  Fnrvrlnnedifl  '^  *''^^*^  50,000  subjects  in  an 

/\55   dn    CrIlCyCIUJJCUItt   encyclopedic   manner  -  and  this 

vast  array  of  articles  covers  the  whole  field  of  human  knowledge.     With  a  set  in  your  home,  it  means  a 

liberal  education  for  your  boy  or  girl,  and  a  constant  source  of  reference  for  the  older  members  of  the  family. 


VOL.  I 


A-CLIO 


VOL.V 


ESB-Z 


FREE-A  $5.00  World  Atlas 

To  bring  a  quick  response  to  this  offer  we  will  give,  absolutely 
witliout  cost,  to  the  first  250  persons  who  order  a  set  of  the 
American  Encyclopedic  Dictionary,  a  splendid  bound  copy  of 
the  Modern  Atlas  of  the  World.  The  Atlas  is  10x13  inches  in 
size  (bound  in  fine  red  cloth)  and  contains  100  maps  in  six  to 
twelve  colors,  and  gives  separate  maps  of  all  states  and  territories 
and  all  countries  of  the  world.  It  is  a  thoroughly  up-to-date 
reference  Atlas,  and  is  a  valuable  addition  to  the  Dictionary.  The 
price  of  the  Atlas  is  $5.00— but  if  you  order  it  among  the  first  ^50 
we  send  it  to  you  free. 

Sets  Sent  On  Approval 

There  are'three  styles  of  binding— full  sheep,  half  morocco,  and 
library  cloth.  We  recommend  the  half  morocco  binding  for 
ordinary  use. 

Read  the  coupon  carefully.  It  gives  the  regular  prices  and  our 
bargain  prices.  Upon  receipt  of  the  coupon  we  will  send  vou  a 
complete  set  at  our  expense  for  seven  days'  examination,  to  be 
returned  if  not  satisfactory.  If  your  order  is  one  of  ihe  first  2.50, 
you  will  receive  the  Atlas  free.  Note  that  you  may  pay  .50  cents 
or  $1.00  upon  acceptance  of  the  books  and  as  low  as  $1.50  a  month 
thereafter. 

0  R.  Tw«Mtf -Third  St. 
NEW  YORK 


J.  A.  Hill  &  Company," 


J.  A.  HILL  &  COMPANY,  New  York  : 

You  may  send  me  for  inspection  one  set  of  the 
American  Encyclopedic  Dictionary,  bound  in  the 
style  indicated  by  having  the  "X"  beside  it. 

Fall  Sheep  Binding.  Regular  price  8li4.00  for  the  set.  I 
will  pay  for  tlie  same,  If  I  decide  to  keep  the  books, 
as  follows :  $1.00  after  I  examine  them,  and  $2.00  a  month 
for  twelve  months.    ($25.00) 

Half  Morocco  Binding.  Regular  price  $66  00  for  the  set. 
I  will  pay  tor  the  same.  If  I  decide  to  keep  the  books, 
as  follows:  50  cents  after  I  examine  them,  and  $1.50  a 
month  until  your  special  price  of   $20.50  is  paid 

Lihrary  Clolh  Binding.  "Regular  price  $42.00  for  the  set. 
I  will  pay  for  the  same,  if  I  decide  to  keep  the  books, 
as  follows:  50  cents  after  I  examine  them,  and  tl.50  a 
month  until  your  special  price  of  $16.50  Is  paid. 

It  Is  understood  that  if  this  is  one  of  the  first  2.50  orders 
received,  you  will  send  me  with  the  set,  free,  an  Atlas  of 
the  World.  You  prepay  delivery  charges.  If  I  decide  not 
to  keep  the  books,  I  am  to  return  them  to  you,  charges 
collect,  together  with  the  Atlas. 

Name 

City    

State  _ 

T.  W.  8-06. 
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Pacific  Coast 
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From  Chicago|f 

9//       daily    until  April       VN^ 

7th,  to  San  Francisco,  Los 
Angeles,    Portland,     Tacoma,  _ 

Seattle,  Victoria,  Vancouver  and  other^'^s^^ij^  \j ' 
Pacific  Coast  points. 

Correspondingly  low  rates  from  other  points. 
Tickets  good  in  tnunst  siccpinj;  cars  on 

THE  LOS  ANGELES  LIMITED 

/  Electric-lighted  through  fast  train  Chicago  to  Southern 
/  California  every  day  in  the  year,  via  the  Chicago,  Union 
Pacific  &  North- Western  Line  and  the  newly  opened 

SALT  LAKE   ROUTE 

Arriving  Los  Angeles  afternoon  of  the  third  day. 

All  meals  in  dining  cars  a  la  carte. 

THE  CHINA  &  JAPAN  FAST  MAIL 

Daily   through   train  to  San  Francisco,  Los  Angeles  and 

Portland  without  change.      All  meals  in  dining  cars  a  la  carte. 

TOURIST  OAR  PARTIES 

Daily  and  personally  conducted  from  Chicago  to  San  Fran-^ 
V  Cisco,  Los  Angeles  and  Portland  without  change.  Double 
•"A  berth  in  these  cars  (accommodating  two  people)  only 

:vv  $7.00.    Choice  of  routes.    All  Agents  Sell  Tickets  via  the        y^ 

CHICAGO,  UN90N  PACIFIC 

S  NORTH-WESTERN  LINE  ^^ 

Illustrated  booklets  about  California,  Washington  and  Oregon,^ 

their  climate  and  resources,  with  maps,  train  schedules 

and  full  information  sent  for  4  cents  in  stamps. 

W.  B   KNISKERN.  Passgr.  Traf.  Mgr.. 

Chicago  &  North-Western  Ry.. 

CHICAGO,  ILL. 
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BARBAROSSA 
BILL  BROKER 


40  VOLUMES 


Unparalleled  Introductory  Offer 


'U/?e  New  Imperial 
Encyclopedia 


40  Volumes.     28,000  Pages.      7,000  lUus. 

Complete  Sets  Nov  Rea-dy  for  Delivery 

JVJ^DE  FOR  USE!  The  distinguishing  feature  of  the  im- 
perial Encyclopedia  is  its  usefulness. 
It  is  the  result  of  .the  closest  study  of  the  entire  Encyclopedia  field  to  ascer- 
tain what  should  constitute  a  work  that  would  be  at  once  the  most  useful 
and  usable,  as  well  as  the  most  complete  and  authoritative,  refer- 
ence library  possible  to  make  in  a  single  publication.  Covering  as  it  does 
completely  the  large  field  occupied  by  all  other  Encyclopedias,  it  intro- 
duces many  new  features  not  found  in  al\y  other. 

It  is  the  only  encyclopedia  issued  in  convenient-sized  volumes.  Ninety  per  cent. 
of  the  encyclopedias  in  the  homes  to-day  are  rarely  used;  the  great  weight  and  cumber- 
some size  of  the  volumes  are  responsible  tor  their  lack  of  use. 

"  Althotigh  tossessing  three  other  encyclotedias  of  great  merit.  The  Imperial  is  re/erred 
to  oftener  than  any  other.  To  me  it  is  a  necejjtty." — Rev.  John  Miller,  Roselle.  N.  J, 

It  is  the  only  one  that  includes  all  dictionary  words,  vpith  their  definitions,  pro- 
nunciations, derivations,  and  synonyms,  all  under  a  single  alphabetical  arrangement.  It 
pronounces  every  title,  historical,  biographical,  geographical  and  sclentlfiCc 
It  is  the  only  pronouncing  encyclopedia. 

"/  tossess  yive  others,  bttt  it  is  to  The  Imperial  that  I  oftener  refer  than  to  all  the 
rest,"—l.  T.  Cotton,  M.  D..  Charleston.  W.  Va. 

It  covers  a  wider  range  of  topics  by  hundreds  than  does  the  largest  of  all  other 
encyclopedias.  It  has  had  the  most  careful  editorial  supervision.  Incomparable  for  in- 
formation about  any  >vord,  thing,  person,  place  or  event. 

"Meets  tnore  fully  my  idea  of  a  perfect  encyclopedia  than  any  other." — Ferris  S. 
Fitch,  Ex-Supt.  Public  Instruction,  Michigan. 

It  is  the  most  recent  of  all  encyclopedias.  Having  been  just  completed,  it  con- 
tains much  information  not  found  elsewhere. 

"In  all  restects  answers  my  extectations — comirehensive,  accurate,  and  conitact."— 
Professor  Day,  of  Yale. 

These  features  belong  to  The  Imperial  exclusively ;  they  distinguish 
it  from  all  others  ;  they  mark  it  as  an  exceptional  production. 

You  Save  Half  by  Ordering  at  Once ! 

WE  propose  to  send  you    this  magnificent  New  Reference  Library  en- 
tirely at  our  own  expense  for  inspection.     We  ask  you  to  give  it     . 
the  most  searching  examination,  and  compare  it  with  any  similar  worl- 
published  at  any  price.     We  believe  you  will  prefer  it  to  the  best  of 
them;  that  is  why  we  propose  to  place  it  on  trial  in  your  home. 

Xhe  Volumes  are  handsomely  and  durably  bound  in  heavy 
English  cloth;  also  in  beautiful  hall  morocco  at  a  small  advance 
over  the  cloth  price.    The  print  is  large  and  clear.  W       '^  &  to. 

NO  PAYMENT  REQUIRED  until  you  have  ex-  ^ ^^  jsi  w.  3i»t  St., 
amined  the  work  in  your  home. 

BOOKCASE  FREE! 

We  have  a  limited  number  of  three-shelf,  solid 
oak,   highly  polished  bookcases,   made  to  hoi 
this'set.    We  propose  to  offer  them  as  a  pre- 
mium to  prompt  purchasers.    All  orders  sent 
this  month  will  include  one  of  these  hand- 
some cases. 

ACT  QUICKLV 

HARRINGTON  ®  CO. 

Publishers 

131  W.  3ist  St..  NEW  YORK 


V*. 


Send  me,  prepaid, 
one   set  Imperial  En- 
cyclopedia i  n  heavy  Eng- 
lish  cloth  binding    wiih 
bookcase.      If    satisfied,    I 
111  send  you  »3  00  within  10 
's   after   receipt   and  »3  00 
per  "month    thereafter    for   12 
months,  title  to  remain  with  you 
ntU  paid  in  full.    If  not  satii-fled, 
win  notify  you  within  10  days  and 
hold  subject  to  your  oider.     (It  halt- 
morocco  is  wanted,    change  above  to  15 
months.) 


Name. 
Street.. 


^l 
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THli  TECHNICAL  WORLD  MAGAZINE 


The  Way  to  be  a  Thinker 

is  to  Kct  in  touch  with  thinkers.  All  the  world's  prizes  are 
captured  by  those  who  have  seasoned  their  enercy  with  the 
spice  of  orieinalily  —  and  oricinality  means  the  habit  of  clear 
and  fresh  thinking.  Even  the  best  of  us  have  a  tendency  to 
fall  into  mental  ruts,  to  co  ploddine  on  year  after  year,  in 
the  same  track,  to  do  things  without  knowing  precisely  why. 
The  way  to  keep  alive,  the  way  to  be  original,  the  way  to  be 
a  success,  is  to  talk  with  brainy  people  and  to  read  books 
that  make  you  think.    That's  the  reason 

The  New  Science  Library 

is  a  cure  for  mental  paralysis.  It  contains  the  best  work 
of  Darwin,  Huxley,  Spencer,  Tyiidall  and  great  leaders  of 
modern  thought.  It  will  tell  you  what  the  famous  Darwinian 
theory  is;  how  the  planets  are  weighed  and  their  motions 
charted:  what  radium  is;  how  licjuid  air  is  made  and  used— 
and  ten  thousand  other  interesting  things.  It  is  a  work  to  be 
read  and  enjoyed,  for  it  is  written  in  a  clear  and  interesting 
style — not  abstruse  or  technical.  The  work  consists  of  sixteer 
sut>erb  volumes,  handsomely  printed  and  bound. 

FREE— 84-page  Book 

If  you  mail  us  the  coupon  below  at  once,  we  will  send  fiili 
information  about  the  New  Science  Library,  and  how  you  may 
get  it  at  half  price  and  on  the  Individual  Payment  Plan,  by 
means  of  which  you  can  arrange  the  payments  to  suit  your- 
self. At  the  same  time  we  will  send  you  a  copy  of  our  hand- 
some 84page  book,  "  Some  Wonders  of  Science."  This  bo^k 
containing  articles  by  Huxley,  Tylor,  Proctor  and  Ray  Stan- 
nard  Baker,  is  so  bright  and  interesting  that  you  will  read 
it  from  cover  to  cover,  and  when  you  have  read  it  you  will 
wonder  how  you  ever  could  have  thought  science  dry  and 
uninteresting.  Each  copy  is  beautifully  illustrated  and 
printed.    Write  today,  sending  the  exchange  coupon, 

Public  Opinion  Book  Club 

44-60  East  23d  Street,  New  York 


Tech  w.  3^)6.  EXCHANGE  COUPON 

Good  for  one  complimentary  copy  of  "Some  Wonders  of 
Science."  if  mailed  at  once  to  Public  Opinion  Book  Club, 
44-60  East  23d  Street,  New  York. 

Name 

Street 


City  and  State  — - 

We  will  send,  at  the  same  time,  full  particulars  of  our  New 
Science  Library  and  our   Introductory  Half-Price  Offer. 


Some  ou'r  25c  Books 


"Hints  for  Painters  and  Decorators." 

"ScafToIdiiiK,  How  to  Erect." 

"Hints  on  Building  and  Estimating." 

"Flumbinv!;  and  Tinsinithing." 

"Practical  Hints  on  Joint  Wiping." 

"Slating  and  Tiling  for  Roofs." 

"The  Pistol  as  a  Weapon  of  Defense." 

"What  to  do  in  case  of  Accident." 

"Useful  and  Precious  Minerals." 

"A  Book  about  Books." 

"Hints  on  Lightning  Calculating." 

"How  to  Become  a  Good  Mechanic." 

"Drawing  Instruments,  How  to  Use  them." 

"Slide  Rule,  and  How  to  Use  it." 

"Home  Handicrafts." 

"Concrete,  How  to  Mix  and  Use." 

"Artificial  Stone,  Terra  Cotta,  Etc." 

"Masonry." 

"Bricklaying." 

"Carpentry." 

"Practical  Joinery." 

"The  Steel  Square." 

"Rafter  and  Brace  Tables." 

"Wood  Turning." 

"Cements  and  Glue  " 

"How  to  Make  Woodwork  Joints." 

"How  to  Make  Dry  Batteries." 

"Modern  Primary  Batteries." 

"The  Study  of  Electricity." 

"Small  Accumulators." 

"Small  Dynamos  and  Motors." 

"Electrical  Circuits  and  Diagrams." 

"Electric  Bells  and  Alarms." 

"Electric  Gas  Lighting." 

"Model  Steam  Turbines." 

"Slide  Valves  Simply  Explained." 

"Steam  Boiler  Construction  and  Care  " 

"Operating  a  Steam  Plant." 

"Care  and  Management  of  Injectors." 

"Refrigeration  and  Ice  Making  " 

"Destruction  of  Steam  Boilers." 

"Drafting  of  Cam.s." 

"Rhymes  of  Science." 

"Turning  and  Boring  Tapers." 

"Threads  and  Thread  Cutting." 

"Glazing  and  Glass  Cutting." 

"German  Self  Taught." 

"French  Self  Taught." 

"Spanish  Self  Taught." 

"Italian  Self  Taught." 


Any  book  sent  postpaid  on  receipt  of  25  cents.    Five 
for  one  dollar.    Money  back  if  not  satisfactory. 

Send  for  complete  descriptive  circular. 

INDUSTRIAL  PUBLICATION  CO. 

16  Thomas  Street  ::  NEW  YORK 
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ADVERTISEMENTS 


THESE    FOUR 

PICTURES 

(IN  COLORS) 


FREE 


(^^^O  every  reader  of  this  magazine  who  loves  nature 
^1^  and  animals  and  outdoor  life,  we  will  send  with- 
out charge  these  beautiful  pictures,  printed  in  col- 
ors on  heavy  plate  paper,  without  lettering.  Beautiful  and 
appropriate  decorations  for  library  or  den,  they  are  won- 
derful examples  of  the  art  of  color  printing.  The  subjects 
represented  will  appeal  to  nature  lovers  generally.  Framed 
at  moderate  cost,  these  pictures  will  add  much  to  the  beauty 
of  your  home,  or  they  can  be  used  just  as  they  are  in  any 
room  of  the  house.  Size  of  picture,  10^x71^^  inches;  retail 
price  50  cents  each. 

tOhjr  We  Make  J3his  Offer 

The  object  of  this  offer  is  to  acquaint  you  with  our  new  "Li- 
brary of  Natural  History"  which  has  recently  been  published, 
after  years  of  labor  and  at  an  enormous  expense.  It  is  the 
only  work  of  its  kind  in  existence  illustrated  from  actual  pho- 
tographs, of  which  it  contains  over  2,000,  besides  many  full- 
IKige  plates  showing  birds  and  animals  in  their  natural  colors. 
Kvery  living  creature  on  the  earth — animal  and  man — is  de- 
scribed and  pictured  in  this  Library.  In  many  cases  special 
expeditions  armed  with  cameras  and  dry  plates  had  to  be 
sent  to  foreign  lands  to  secure  the  photographs  from  which 
these  illustrations  were  made.  The  work  is  not  technical  or  dry, 
but  teems  with  the  most  interesting  and  instructive  stories 
of  animal  life,  told  by  famous  naturalists  and  explorers.  Over 
2.000,000  copies  have  already  been  sold  in  Germany  and  Eng- 
land. 

ffo  ObligcL-tion 

Your  application  for  the  pictures  imposes  no  ob 
ligation  to  purchase  the  Library.    We  will  forward 
the  pictures,  together  with  a  description  of  the 
books,   by  mail,   postpaid.     You   will   not   be 
bothered  by  agents  or  canvassers ;  this  Soci- 
ety   transacts    all    its    business    by    cor- 
respondence. ^'    ♦'<■*"  <^°'#'-=, 
As   an  evidence  of  good   faith,  en-     ^^^     ^  ^ ^ :^:^ 
close  10  cents  (stamps  or  silver)  for    y»0    a     ^^^<^ 
postage     and     wrapping.       This       ^%       ..    ^\-s'  -'^■<^ 
will    be    refunded    if    you    re-    ^^^    ^c^  ^o^ 
quest   it   after  examining  the     _^0    ^A*   .-s-* -^"''<'^'' 

pictures.      ]\Iail    the    accompanying    coupon    promptly,    as    the 

supply   of  pictures   is   limited,   and  this   advertisement 

not   appear   again. 


Do  not  confuse  these  with  cheap 
pictures.  They  sell  at  Art  Stores 
for  50  cents  each. 


^>    t>° 


Si'    0°  ^    .    , 


THE  UNIVERSITY  SOCIETY 

78  FIFTH  AVENUE,   NEW  YORK  CITY 


O  J^^f-  >:c^ 


^*^ 
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IShe  SEARCH-LIGHT 

THROWN  ON  THE  ACTIVITIES  OF  THE  WORLD 


(,..» 


con»cK)U»lv  l>rrn  wnitin^  for  and  wanting      «  vilascope 
of    the    world   oi    civili/alion   «»   il  grows  before  our 


eyr«,  Vl'hatrvcr  other  penotjicals  one  may  lead,  no 
ooe.  I  should  su()(K>se,  could  atioid  to  do  without 
your*."     Julian  Hawthorne. 

A  sAinple  ropT.  to  he  had  for  the  asking. 

will  LXi'l.iiii   Mt.  Il.nvthornc's  enthusiasm. 

AN  ILLUSTRATED  NEWS  WEEKLY 

C  The  Search- Lic.nT  puU  its  readers  in  touch 
with  all  of  importance 
that  is  goinf;  on  in  this 
world-home  of  ours.  It 
presents  theclean  news, 
winnowed  of  chaff  — 
condensed,  but  not 
squeezed  dry.  Its  pages 
form  a  living  chronicle 
of  human  progress — the 
events  standing  out  in 
vivid  relief  as  the 
search -light  is  turned 
from  point  to  point  — 
over  all  phases  of  hu- 
man interest. 

A  UNIQUE  INDEX 

C  -^  continuous  index 
—  a  real  index,  not  a 
mere  list  of  titles  — 
brought  up  to  date  in 
each  issue,  makes  in- 
s  t  a  n  t  reference  pos- 
sible, and  co-ordinates 
the  news  in  each  de- 
partment  so  that 
teachers  and  study 
clubs  can  follow  cur- 
rent events  readily  and  intelligently. 

THE  DEPARTMENT  METHOD 

C  All  the  news  is  classified  into  sixty  depart- 
ments, some  appearing  every  week,  others  less 
frequently,  according  to  their  relative  import- 


.1111  c.  Hut  111  cM-ry  c.iM-,  iind  this  is  tin-  f'oiiit 
of  siif'rnorily  over  all  otitrr  similar  />nl>li- 
ciiliitns.  the  re.Tder  gets  (instead  of  unrelated 
fragments)  a  complete  and  continuous  digest 
of  the  news  and  a  survey  of  the  world's  pro- 
gress in  that  particular  field. 

A  TIME  SAVER 

C  1  he  complexity  of  modern  life  makes  such 
a  classification  both  a  luxury  and  a  necessity 
to  those  whose  profes- 
sion or  position  in  so- 
ciety requires  them  to 
keep  well-informed  and 
whose  time  is  too  pre- 
cious to  be  wasted. 

FOR  YOUNG 
PEOPLE 

C  The  ease  with  which, 
under  this  systematic 
treatment,  it  is  possible 
to  acquire  a  broad  and 
comprehensive  know- 
ledge of  our  own  times 
makes  The  Search- 
Light  invaluable  also 
to  the  young  people  in 
school  and  college,  who 
need  above  all  things 
to  learn  to  understand 
the  real  tendencies  of 
the  world  in  the  work 
of  which  they  are  soon 
to  take  an  active  part. 

IN  A  NUT  SHELL 

C  It  is  the  paper  you  need  for  yourself  and 
your  family,  as  you  will  realize  if  you  heed  the 

Moral :    Subscribe  To-day 


Published  weekly  at  |2.oo  a  year.    Four  months'  trial  50  cents.    At  the  news  stands  5 
cents  a  copy.      Send  a  postal  for  a  sample  copy  and  a  list  of  special  combination  offers. 


THE    SEARCH-LIGHT   PUBLISHING   CO. 

24-26    MURRAY    STREET,    NEW    YORK 
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ADVERTISEMENTS 


WANTED 


THIS  is  the  call  from  large  manufacturers  everywhere.  Never 
before  has  there  been  such   a   demand  for  competent,  educated 

men  in  all  branches  of  the  engineering  profession  and  never  before 
such  a  lack  of  men  capable  of  filling  the  positions. 

Improved  machinery  —  up-to-date  methods,  require  educated, 
up-to-date  men,  competent  to  look  after  growing  interests. 

Are  you  fitted  to  do  the  work,  or  are  you  one  of  the  large  army 
of  men  who  would  be  competent  if  they  had  the  proper  education  ? 

If  so,  you  should  not  allow  a  day  to  pass  before  you  start  on 
the  road  to  improve  your  knowledge. 

The  American  School  of  Correspondence  offers  you  a  ready  means  whereby  you  can 
secure  the  desired  technical  education  which  will  lift  you  out  of  the  rut.  You  do  not  have 
to  waste  a  moment's  time  away  from  your  present  employment.  You  can  be  trained  by 
expert  instructors,  and  you  will  receive  as  great  personal  attention  as  if  you  attended  a 
resident  Engineering  School. 

Better  think  the  matter  over.  We  can  help  you  to  better  pay,  better  hours,  and  a 
chance  to  rise  to  a  position  of  influence  if  you  will  let  us. 

Fill  out  the  coupon  to-day.  It  doesn't  cost  anything  and  will  bring  our  200-page 
Bulletin  describing  over  60  different  courses  in  different  branches  of  engineering  and  full 
information  about  any  course  you  mark  with  an  "X." 

Tuition  fees  are  moderate  -  from  $10.00  up  — and  may  be  paid  in  small  payments. 
An  inquiry  brings  information,  but 

not  an  agent  to  constantly  annoy       ^ coUPON-CUT  OUT  AND  Mail  Today 

you.  We  employ  no  agents. 
All  money  paid  by  the  student  is 
used  in  instructing  the  student. 


American  School 
of  Correspondence 

CHICAGO,    ILL. 


Please  send  we  200-tage  handbook. ^^    [am  interested  in  the 
course  ^narked     X." 
—Electrical  Engineering 
—Central  Station  Work 
—Electric  Lighting 
—Electric  Railways 
— Telephone  Practice 
— Telegiapliy 


—Mechanical  Engineering 
—Sheet  Metal  Pattern  Drafting 
—Machine  Shop  Practice 
—Mechanical  Drawing 
—Heating,  Ventilation  and 

Plumhing 
—Stationary  Engineering 
—Marine  Engineering 
—Locomotive  Engineering 


—Structural  Engineering 

— Munlcliml  Engineering 

—Railroad  Engineering 

— Surveying 

—Hydraulics 

— Structuial  Drafting 

— Complete  Architecture 

—Architectural  Engineering 

—Contractors'  and  Builders' Course 

—Cotton  Course 

—Woolen  &  Worsted  Goods  Course 

—Knit  Goods  Course 

—College  Preparatory  Course  (fit- 
ting for  entrance  to  engineer- 
ing schools) 


Name ^se . 

Address 


Occutation 


T  W.  March  Wi 
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FREE  to 


A  nr\v  h.intly  ami  con\*cnient  device  for  taking  iin'.isure- 

W  I  !•:  T  -  G  O  F  T  H  F 

COMBINATION     GAUGE 


j\OW      oft'trxd    /cr      lh» 

t  IRST  TIME  to  th»j* 


DRAUGHTSMEN! 
ELKCTR.ICIANS1 
TOOl.  MAKERSI 
PATTERN 

MAKERSI 

machinists! 

EVERYBODYl 


7"/)#  Scale  ij  graduated  to  64-lhj  of  an  inch.     Tha  "Protractor 
in  dtffrtej  and  numbered. 


DID  IT  ever  occur  to  you  when  called  ui>on  to  perform  acme  mechanical  work  to  be  :onfronted  by  almost  insur- 
mountable difficulties  because  you  did  not  have  handy  the  right  kind  of  a  tool  to  take  measurements?    His  it 
practical  for  any  man  to  carry  a  cumbersome  tool  chest  to  take  measurements?    ^Suppose  you  could  carry  in 
yi>ur  vest  pocket  all  in  one  instrument 


AN    OUTSIDE   CALIPER. 
AN    INSIDE    CALIPER. 
A    DIVIDER. 


A    STRAIGHT    EDGE 
AN    ANGLE   GAUGE 
A   DEPTH  GAUGE 
A    CENTER.    GAUGE 


A  TRY  SQUARE 

A  CENTER.  SQUARE 

AN  ANGLE  PROTRACTOR. 


and  many  other  combinations  too  numerous  to  mention,  but  understood  and  appreciated  at  once  by  all  having  to  deal 
with  any  kind  of  measurements.  \  We  now  present  a  tool  which  will  enable  you  to  fill  all  these  requirements  and  take 
all  measurements,  within  its  scope,  accurately  and  quickly.  1i  It  is  made  of  superior  steel,  carefully  and  thoroughly 
tested  as  to  its  accuracy.  H  It  will  be  found  to  be  a  novel  and  valuable  addition  to  the  tool  chest  of  any  mechanic. 
5  The  practical  men  will  find  constant  and  novel  uses  for  it  under  any  and  all  circumstances.  H  It  will  enable  one 
to  solve  all  the  different  and  difficult  problems  which  arise  in  the  shop  or  elsewhere.  U  It  is  so  portable  and  convenient ; 
being  small  enough  for  the  pocket— that  it  can  always  be  at  hand.  H  The  Gauge  is  made  by  first  class  mechanics  and 
no  expense  is  spared  to  insure  accuracy.  We  commend  it  as  a  finished  and  perfect  tool  for  the  various  uses  to  which 
it  can  be  put.  TThe  Combination  Gauge  is  enclosed  in  a  neat  leatherette  case  with  metal  trimmings,  so  as  to  be 
conveniently  carried  in  the  pockeL  H  You  can  get  one  of  these  invaluable  Gauges  free  if  you  accept  the  proposition 
outlined  below.  AGENTS     WANTED 


HERE  IS  A  SPECIAL  OFFER  -  READ  IT 


Coupon 


We  want  to  Increase  the  SuhRcrlptlon 
^^^        rv  >-k  1.1st  to  our  Monthly  Journal   noDKKS  SA- 

tt?g       fill         Clll>KRY.   The  foundation  of  clvillutlon 
^Jl  I        V/ Vf         rests  on  Inventions  of  new  machinery. 
1^  B        ^^^^  To  keep  abreast  of  mechanical  pro(fre»8 

*•  ^^^^  should  be  the  aim  of  every  intelligent 
man.  Our  publication  keeps  you  In- 
formed, and  It  Is  written  ST)  nil  nan  under- 
standlt  andthebe-t  Illustrated  of  Its  cla.«~i.  HoltERN  nA(  HINKRV 
costs  Cl  OO  a  Tear  V,.  .«,, it  to  iret  you  started  readlnif  thi  par*r 
reyularly.ar.  :  •  .ke  vnu  this  offer.    Send  us  vo.if  sub- 

scription at '  _•  81.00  and  we  will  mall  tou  Modern 

Machinery  e  •    r    ri>K    ykaK   and  a 'ft'letfJoethe 

Combination  nt  on^e.    If  not  just  as  represented, 

st-nd  the  Ga'i.'i;  r. .•:.".  :^i  k  and  we  will  refund  your  money. 
rx.n"t  delay  acceptink'  ihl«  proiKi-itlon:  write  to-day.  Keroember, 
m"ne.v  baok  to.m<^rrow  if  dissatisfied.  Sul^scrlbe  now  and  be 
sure  to  tcU  all  your  friend:^  about  this  llt/eral  offer. 


MoPKRV  Machixkry  Pi-b.  Co. 

1308  8e<-vritv  BLbo.,  Date . 

ClUCAOO. 

Gentlemen:— Knctosed  find  11.00  for  which  please  send  mo 
Modern  Machinery  every  month  for  ONE  year  and  also  send 
me  a  Wlet-Uoethe  Combination  Oau«o  FRKTS  at  once  as  adver- 
tl.sed  In  the  Te<rlinlcal  World,  and  without  further  cost  to  me.  It 
Is  understood  that  It  I  am  dissatisfied  that  I  have  privilege  of 
returning  the  Gauge  and  my  money  will  be  refunded. 
Yours  truly. 


Modern  Machinery  Publishing  Co.  1308  security  bw^ 

AGENTS    WANTE  D 


Chicago 
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A  Power  Plant 

t^  HE  invisible  wheels  go  softly  round  and  round — 
^      Light  is  the  tread  of  brazen-footed  Power. 
f\3N^      Spirits  of  air,  caged  in  the  iron  tower. 

Sing  as  they  labor  with  a  purring  sound. 
The  abysmal  fires i  grated  and  chained  and  bound. 
Burn  white  and  still,  in  swift  obedience  cower; 
While  far  and  wide   the  myriad  lamps,   a-fiower. 
Glow  like  star-gardens  and  the  night  confound. 
This  we  have  done  for  thee,   almighty.  Lord; 
Tea,  even  as  they  mho'fuilt  at  thy  command 
The  pillared  temple,    or  in  marble  made 
Thine  image,   or  who  sang  thy  deathless  word. 
We  take  the  weapons  of  thy  dread  right  hand. 
And  wield  them  in  thy  service  unafraid. 

— Harriet  Monroe. 


Written  after  a  visit  to  the  Fisk  Street  Turbine-Engine 

Electric  Station,  Chicago. 

Retrinted  by  permission  of  the  "Century  Magazine." 
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President  of  the  National  Institute  of  Immigration 


A  SILENT  but  titanic  struggle  is 
now  on  between  two  divisions 
of  great  economic  forces  in  this 
country ;  and  the  bone  of  con- 
tention is  the  European  immigrant.  It 
takes  people  to  work  the  thousands  of 
great  mills  in  the  industrial  sections  of 
the  North  and  East ;  and  labor  that  is 
cheaper  is  in  such  demand  as  to  be  pow- 
erfully attracted.  The  vast  undeveloped 
reaches  of  the  South  and  West  cannot 
be  made  to  become  productive  without 
population,  so  that  from  the  vanguard  of 
the  nation  builders  comes  the  unceasing 
cry  of  "People,  people,  more  people !" 

A  railroad  is  immediately  interested  in 
the  transportation  of  people  and  their 
belongings  from  the  Eastern  centers  of 
population  which  are  the  points  of  in- 
gress of  European  immigrants  into  this 
country,  to  the  districts  where  they  are 
going  to  make  habitation ;  but  it  is  more 
profoundly  interested  in  permanently  es- 
tablishing a  thrifty  stock  in  the  fertile 
"regions  which  it  taps,  inasmuch  as  every 
step  of  progress  the  settlers  make  raises 
the  value  of  the  railroad  by  increasing 
its  business.     The  transcontinental  haul 
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is  sufficiently  profitable  only  to  enable 
the  railroads  to  hold  their  own  in  the 
sparsely  populated  strip  lying  between 
the  Mississippi  Valley  and  the  Pacific 
Coast.  To  broaden  single  lines  of  track 
into  such  great  four-track  routes  as  the 
New  York  Central,  for  instance,  it  is 
necessary  that  the  railroads  traverse  as 
populous  and  prosperous  a  country  as 
New  York  State.  Every  railroad  man 
knows  this ;  but  the  public  either  forgets 
it  or  has  never  thought  of  it.  That  is  why 
the  railroads  are  the  leaders  in  the  grand 
battle  to  wrench  the  immigrant  out  of 
the  hands  of  the  Eastern  employing 
agencies  which  get  first  call  on  him  when 
he  leaves  Ellis  Island  and  which  have 
the  advantage  of  ready  cash  instead  of 
glowing  opportunity  to  offer  him. 

Each  of  the  two  grand  movements  is 
rapidly  developing  its  militant  powers, 
and  each  is  coming  to  understand  some 
of  the  subtleties  of  the  immigration  prob- 
lem. The  struggle  waxes  fierce  without 
any  sign  of  the  industrial  section  losing 
its  present  advantage. 

In  this  article  I  propose  to  show,  not 
only  what  is  happening,  but  why ;  and  to 
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lav  down  some  fixotl  ruUs  lliat  I  have 
rvolvc«l  as  tlu*  result  of  years  •>(  intimate 
sUulv  of  the  immigrant,  which  rules  must 


The  Va^as  Buothers  Couisa  Oi  t  of  the  Caucasus  with  Tiu.ir  Baggage 


be  followed  if  the  West  and  the  South 
hope  to  get  immii^rants  to  fill  up  the 
blank  spots  of  the  checkerboard  of  the 
counties  of  the  various  States. 

Case  of  the  Vasas  Brothers 

Taking  as  a  specific  case  of  natural  or 
primarily  uninfluenced  immigration  to 
the  United  States  the  story  of  the  four 
\'asas  brothers  which  one  of  my  agents 
followed  out  in  detail,  the  process  can 
best  be  understood. 

They  were  the  sons  of  a  small  sheep- 
owner  in  the  Caucasus,  and  on  the  death 
of  their  father  found  themselves  pos- 
sessed of  some  small  property,  which 
thev  agreed  to  convert  into  cash.  They 
further  agreed  to  travel  out  of  the  valley 
in  which  they  had  been  born  and  which 
they  had  never  left,  to  some  other  part 
of  the  world.  No  one  had  ever  immi- 
grated from  the  valley  to  America ;  but 
they  had  heard  of  people  going  to  New 
York  and  Alaska  and  becoming  rich.  So 
they  set  out  secretly,  crossing  thQ  fron- 
tier by  the  time-honored  means  of  travel, 
an  ox-cart  piled  high  with  their  wooden 
boxes  of  belongings,  while  they  trudged 
on  foot,  watching  for  signs  of  soldiers  to 
hail  them  before  the  military  conscrip- 
tion boards. 

Thev  had  heard  of  trains,  and  took  the 


first  one  tluy  found,  rid  Sofia  and 
IWieharest  aiul  on  to  \  ienna.  /:»  route 
thev  fell  into  the  hands  of  one  of  the 
hundreds  of  stcamship- 
agent's  runners  who 
rake  the  continent  for 
fares  on  which  to  get  fat 
commissions;  and  this 
fellow  was  overjoyed 
when  he  found  that  four 
such  simple  souls  with 
ahmidant  means  —  sev- 
eral thousand  roubles — 
were  willing  to  be  guid- 
ed by  him  to  .America. 
IK-  traveled  with  them 
to  Trieste  to  catch  .  a 
steamer  about  to  sail  for 
Xaples,  though  the  wily 
runner  knew  that  the 
steamer  would  leave  be- 
fore the  train  could  ar- 
rive. He  was  "greatly 
disappointed"  w'hen  they 
arrived  and  found  the  steamer  gone. 
Then  he  .sold  them  expensive  rail- 
road tickets  to  Xaples,  and  steamer 
tickets  to  the  United  States,  on 
which  he  made  a  fine  commission,  and 
compelled  them  to  give  him  two  hundred 
roubles  as  a  fee  for  his  services  or  he 
would  turn  them  over  to  the  authorities 
as  fugitives.  The  poor  young  chai)s  paid 
in  terror,  and  ultimately  arrived  at 
Naples,  where  they  were  beset  by  lodg- 
ing-house runners,  ticket  agents,  natur- 
alization certificate  sellers,  fake  doctors, 
and  agents  for  contract-labor  supply  ;  but 
they  were  nearly  impervious  to  the  usual 
bunco  schemes  by  reason  of  their  inabil- 
itv  to  speak  or  understand  any  of  the  sev- 
eral languages  used.  No  one  who  spoke 
their  dialect  had  ever  come  to  Xaples 
before. 

They  .shipped  on  a  French  steamer  and 
arrived  in  New  York,  passing  through 
Ellis  Island,  where  they  were  detained 
two  days  because  they  had  no  place  to  go 
on  landing  and  because  there  was  no 
guiding  society  such  as  the  principal 
nationalities  now  have,  to  whose  care  to 
commit  them.  Only  one  interpreter  could 
even  understand  what  they  said.  At  last 
they  were  turned  loose  in  New  York  be- 
cause they  were  strong,  young,  and 
quick-witted,  and  still  had  money  enough 
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to  pay  their  way.  They  must  shift  for 
themselves.  Again  they  fell  into  the 
hands  of  a  runner,  one  of  the  parasites 
that  prey  on  the  newly  arrived  immi- 
grants ;  but  when  he  found  that  he  could 
get  no  money  from  them,  as  they  had 
been  warned  on  Ellis  Island  against  these 
sharpers,  he  did  the  next  best  thing — took 
them  to  a  cut-rate  ticket  dealer  and  sold 
them  four  tickets  to  St.  Louis,  which  was 
as  far  as  their  money  would  take  them. 
They  landed  on  the  west  bank  of  the 
Mississippi,  hungry  and  penniless,  pre- 
senting an  odd  sight  in  their  baggy 
trousers,  brilliant  waistcoats,  and  funny 
head  apparel ;  but  they  got  work  digging 
a  cellar  for  a  house,  and  they  found  a 
lodging  place  in  Wash  street  and  pros- 
pered wonderfully  from  that  on.  None 
of  the  four  could  read  or  write.  The  un- 
lettered immigrant  usually  gets  along 
better  than  the  educated  one  when  he 
must  depend  upon  the  labor  of  his  hands 


believe  it ;  but  there  was  the  money  that 
would  buy  the  tickets!  And  that  was 
convincing. 

As  a  result  of  this  bit  of  natural  immi- 
gration, 700  people — more  than  fifteen 
per  cent  of  the  population  of  that  remote 
valley — have  come  to  St.  Louis  in  four 
years  ;  while  all  about  the  valley  live  hun- 
dreds of  thousands  of  people  who  have 
never  even  heard  of  St.  Louis  and  from 
whose  ranks  no  one  has  as  yet  emigrated. 
They  are  mountaineers,  sturdy,  strong, 
honest,  and  brave,  the  finest  sort  of  im- 
migrants. It  needs  only  a  few  selected 
first-comers  from  each  particular  com- 
munity, brought  to  any  given  region 
where  they  will  succeed,  and  the  Old- 
World  community  will  send  one-fourth 
of  its  population  to  that  region. 

The  Personal  Factor 

This  little  story  contains  the  whole 
secret  of  successful  colonization  for  any 
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for  his  achievements.  A  year  later  one 
of  them  persuaded  his  Jew  landlord  to 
write  back  to  the  home  valley  for  a  cousin 
whom  he  wished  to  marry.  Other  friends 
and  relatives  were  sent  for.  Work  at 
five  times  the  wages  ever  received  before, 
was  easily  obtainable  for  all  who  would 
come.     In  the  little  vallev  no  one  would 


railroad  or  any  State  Immigration  Com- 
mission. The  reasons  must  be  obvious. 
There  is  nearly  complete  ignorance  of 
the  United  States  and  its  opportunities, 
to  begin  with.  The  first  immigrants  do 
not  come  seeking  new  lands  but  new 
jobs.  They  want  day's  work  at  once,  and 
they  plan  to  save  enough   to  return  to 


run  technical  world  mac.azine 


their  old  homes  an«l  Ik.*  iiulc|>on«KMitly 
rich  ;  hut  after  havinij  Ih'cu  in  the  counirv 
a  few  years,  they  iKci«le  t«>  stay:  and  if 
they  do  j^i*  hi)ine.  it  is  usually  only  for  a 
visit.  The  iunuiKrants  who  follow  them 
come  t«i  the  l'nite«l  States  hecause  the 
pit»mvrs  write  to  them  that  wi>rk  and 
o|>|>«^rt unities  await  them.  If  a  stranger 
wrote  and  told  them,  they  would  he  sus- 
picious: hut  a  friend  from  the  home  com- 
Mumity  is  to  he  trusted.  When  they  set 
out.  they  are  travelinij  for  a  fixed  <lesti- 
nation — the  spot  where  the  friend  or 
relative  can  ohtain  a  foothold  for  them; 
nothing'  can  divert  them,  and  they  will 
pass  a  hundred  hetter  opportunities  hy. 

That  is  the  reason  that  the  step  which 
the  (Mnernment  is  likely  to  take,  of  cs- 
tahlishing  an   Exhihition   Hall  on    I'llis 


Immigratiok-Producing  Posters  on  Walls  of  am 
Italian  Village  Church. 


Island  in  which  the  opportunities  .in  the 
West  and  South  can  be  shown,  is  the 
rankest  sort  of  foolishness,  though  sup- 
ported by  high  authorities  among  immi- 
gration officials.  The  numbers  of  immi- 
grants who  do  not  know  where  they  are 
going  when  they  arrive  here,  is  very 
small.  Xearly  all  of  them  have  the  ad- 
dress of  some  relative  or  friend,  and  it  is 
too  late  to  prevent  them  from  going 
where  that  relative  or  friend  has  a  job 
awaiting  them.  The  dcstivMtion  of  the 
immigrant  must  be  influenced  before  he 
starts.  The  sooner  the  railroad  immigra- 
tion agents  who  are  new  to  the  business 


understand  that,  the  sooner  tlioy  will 
confine  their  elTorts  to  finding  districts 
populated  by  a  line,  stiu'dy  stock,  and  in- 
ducing a  few  from  each  community  to 
come  to  America  and  settle  along  the 
line  of  the  road.  The  remainder  will  fol- 
low without  urging  in  a  yeai  or  two  if 
the  tJrst-C(»mers  succeed.  The  railroad 
immigration  agents  must  see  to  it  that 
they  do  succeed. 

Systematic  Work  of  the  Railroads 

The  systems  on  which  some  of  the  im- 
migration departments  of  the  great  rail- 
roatls  work  are  marvels  of  advanced 
practical  .sociology  and  economics.  .Some 
of  the  things  that  are  common  to  all,  I 
will  mention  before  I  turn  to  the  excep- 
tional features. 

All  available  land  is  looked  up  and 
listed,  not  only  on  the  line  of  each  rf)a(l 
but  also  along  the  lines  that  may  be 
looked  on  as  feeders,  and  along  the  com- 
petitive and  paralleling  lines.  If  two 
great  railroads  cross  a  State  from  east 
to  west,  the  .southern  road  is  careful  to 
develop  first  the  land  which  lies  to  the 
.south  of  its  right  of  way,  while  the  north- 
ern road  pays  the  bulk  of  its  attention  to 
the  northern  strip.  The  result  is  that  the 
land  between  the  two  roads  will  be  left 
imassisted  by  artificial  booming,  coloniza- 
tion, and  homeseeking  excursions,  until 
it  rises  to  its  own  through  the  natural 
processes  of  reaction. 

All  of  the  factories  which  arc  prosper- 
ing and  which  appear  to  be  likely  to  ex- 
pand, are  known,  anrl  may  be  found  on  a 
list  kept  by  the  head  of  the  department. 
If  they  are  located  near  the  center  of  the 
system,  and  have  spurs  that  feed  to  the 
line,  then  there  is  a  careful  effort  to  assist 
them  by  the  bringing  of  labor  to  the 
towns  about  the  factories,  and,  by  making 
the  labor  market  easy,  to  contribute  to 
the  expansion  of  the  factories,  which  in 
turn  repay  the  effort  sooner  or.  later  by 
long  hauls  of  their  products  and  raw  ma- 
terial over  the  line.  If  the  town  grows 
so  rapidly  and  its  commerce  assumes  such 
undue  proportions  that  it  threatens  to 
become  a  wholesale  center,  then  it  is  cor- 
respondingly cut  down,  for  it  is  of  great 
importance  to  a  railroad  not  to  have 
wholesale  centers  scattered  all  along  the 
line,  it  being  much  better  to  have  one  big 
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Swedish  Women  at  Home. 

These  are  typical  of  the  better  class  of  immigrants 

to  the  Northwestern  States. 


one  than  three  small  ones,  by  reason  of 
the  saving  in  terminal  and  yard  facili- 
ties. A  notable  instance  of  this  is  the 
maintenance  of  Nashville,  Tenn.,  as  a 
wholesale  center.  The  wholesale  busi- 
ness the  city  does  is  twice  that  usual  in 
a  city  of  its  size,  and  has  been  carefully 
nursed  by  the  Louisville  &  Nashville  and 
other  railroads.  All  this  provides  work 
in  which  the  Immigration  Department 
has  a  prominent  share. 

Furthermore,  the  department  lists  all 
likely  factory  sites  where  water  power  is 
available  or  where  there  are  local  raw 
material  and  fuel  for  an  overcrowded 
agricultural  population  which,  if  the  rail- 
road does  not  bring  factories  there,  will 
emigrate  to  cheaper  lands  in  newer  re- 
gions. 

The  Mennonite  Problem 

A  good  example  of  this  is  the  Men- 
nonite problem  which  confronted  the 
Santa  Fe  some  years  ago.  This  railway 
had  brought  to  its  territory  in  Kansas 
some  of  the  finest  immigrants  possible 
to  bring  over  the  seas — the  Russian  Men- 
nonites,  a  sturdy,  religious,  agricultural 
people  of  great  thrift  and  industry.  They 
had  been  steered  to  land  that  was  not 
nearly  so  fertile  as  that  to  which  less 
thrifty  New  Englanders,  New  Yorkers, 
and  OhJoans  had  been  attracted,  because 


the  immigration  agents  knew  that  the 
Mennonites  would  succeed  where  the 
native  Americans  might  fail.  They  were 
right ;  the  poorer  lands  became  as  pro- 
ductive under  their  culture  as  any  por- 
tion of  the  rich  face  of  Kansas.  In  a  few 
years  the  Mennonites'  families  were 
growing  up  ;  they  were  getting  too  rich ; 
they  must  have  something  for  their  sons  ; 
and  the  astute  Santa  Fe  Immigration  De- 
partment struggled  vainly  to  bring  to  the 
center  of  the  region  several  Eastern  fac- 
tories anxious  to  remove ;  but  the  only 
one  really  set  up  wis  a  small  corn-husk- 
ing machine  establishment.  The  Cana- 
dian Pacific  had  already  begun  a  cam- 
paign among  the  Mennonites  to  induce 
them  to  emigrate  to  Canada,  where  Mani- 
toba was  beginning  the  wonderful  march 
of  progress  which  has  made  her  a  mod- 
ern marvel  of  growth.  Said  the  Santa 
Fe,  we  must  keep  the  Mennonites  on  the 
line.    The  most  astute  agent  in  its  service 
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A  Candidate  for  Emigration. 

Russian,  poverty  weighted,  of  the  type  that  has  succeeded 

so  well  along  the  line  of  the  Santa  Fe. 
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was  sent  to  sec  tlioin.  1  \c  paiiiu*!  a  \\i>n- 
Krful  piciuro  of  tlio  ricli  Mack  laiul^  of 
I  ixas.  aiul  the  commuiiitics  appointed 
tivc  oMrrs  t»>  visit  tlic  lauds  and  buy  if 
thfv  s;uv  tit.  Tlu'  trip  was  made  in  a 
not  t<Mi  hixnrions  special ;  ami  tlu-  oldi-rs. 
having  seen  the  land,  were  aUiut  U)  re- 
tun)  Ininie  in  doubt,  wheti  the  apent  took 
a  desperate   step.       lie    was    actinj;    as 


to  realize  what  the  projectors  of  the 
(.anadian  Tacil'ic  saw  more  than  a  (|uar- 
ter  of  a  century  aj.jo — that  there  was  no 
f.iirer  reijion  of  the  world  than  Western 
Canada.  .\  part  of  the  |.,^overnnient  sub- 
sidy of  the  road  was  tlie  ownership  of 
contiguous  lands.  Alternate  sections 
were  f^iven  to  the  railroad  and  held  by 
the  (iovennnent   for  homestcading,  spe- 
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broker  for  the  owners  of  the  land,  and  he 
offered  to  split  his  commission  with  the 
"brethren."  As  to  whether  they  accepted 
or  not.  I  do  not  like  to  say ;  but  the  land 
was  bought  before  they  went  back,  and  in 
ten  years  more  the  Texas  colony  will  be 
ready  in  turn  to  send  out  its  offshoot.  By 
that  time  the  Santa  Fe  will  have  some  of 
its  fine  irrigated  lands  to  offer. 

Canadian  Enterprise 

Nothing  could  be  more  complete  or 
more  effective  than  the  plans  of  the 
Canadian  Pacific  and  the  Canadian 
Northern.     The  world  is  just  beginning 


cial  .sections  being  held  out  for  school  and 
other  jjurposes.  The  Canadian  Northern 
was  built  in  the  same  way.  Then  the 
Government,  to  build  up  the  land,  or- 
ganized a  complete  bureau  with  agents 
in  the  United  States  and  abroad,  who  are 
operating  to-day  under  the  following 
plan :  Advertisements  are  put  in  the 
farmers'  papers,  calling  attention  to  free 
lands  in  Canada,  and  to  men  with  sons 
growing  up  who  wish  to  go  W'here  for 
the  price  of  the  old  farm  the  four  or  fivc 
sons  can  be  established  each  on  one  of  his 
own.  "Write  in  to  the  local  agent."  The 
excellent  opportunity  is  so  palpable  that 


MILLION    LIVES    AT    STAKE 


a  few  months  more  sees  the  railroad 
hauHiig  the  old  farmer  and  his  sons  to 
their  new  location.  As  they  take  up  the 
alternate  sections  first,  since  they  can 
get  them  free  by  homesteading  them,  the 
railroad  is  left  in  possession  of  its  land, 
without  taxes,  and  has  merely  to  watch  it 
grow  in  value  as  the  farmer  and  his  sons 
make  fine  places  out  of  the  homesteaded 
tracts.  In  five  years  the  railroad  land 
has  increased  to  ten  times  its  value,  and 
the  farmer  and  his  sons  are  the  ready 
buyers.  Meanwhile  the  railroad  has 
been  hauling  the  farmer's  wheat  to  mar- 
ket, and  been  bringing  him  the  things  he 
buys  with  the  money  he  gets  for  the 
wheat.  When  the  Canadian  Northern 
has  finished  building  up,  another  railroad 
will  be  developing  the  country  still 
higher  up. 

Abandoned  Farms  of  Ne^v  England 

The  New  York,  New  Haven  &  Hart- 
ford is  at  present  engaged  in  a  very  in- 
teresting experiment  that,  strictly  speak- 
ing, is  hardly  such  any  longer,  as  its 
efforts  have  been  crowned  with  success 
from  the  beginning.  It  covers  the  lower 
half  of  New  England  with  an  astounding 
network  of  lines ;  and  as  a  result  of  the 
opening  of  the  richer  lands  of  the  West 
and  South,  the  men  who  had  been  toiling 
on  the  impoverished  New  England 
farms,  small  and  stony,  forsook  them, 
took  their  families,  and  left  New  En- 
gland. The  price  of  land  declined  until 
there  came  to  be  many 
farms  that  could  be 
bought  for  a  dollar  an 
acre  and  at  last  a  great 
number  that  were  en- 
tirely abandoned.  By 
reason  of  the  road  car- 
rying to  and  fro  Italians 
who  had  landed  in  New 
York  and  wished  to  go 
to  the  cotton  mills  of 
Lowell  or  the  shoe  shops 
of  Lynn,  etc.,  and  Ital- 
ians who  had  landed  in 
Boston  and  wished  to  go 
to  New  York,  the  news 
of  these  abandoned 
farms  came  to  be  noised 
about  among  the  Ital- 
ians, and  thev  began 
to  take  them  up.     The       ^'°''^  °^ 'liom  In 


men  would  work  in  the  nearest  fac- 
tory, and  the  women  and  children  cul- 
tivate the  ground.  The  Italian  is  a  born 
irrigator;  and  now,  all  along  the  New 
Haven  road,  can  be  seen  garden-like  es- 
tates that  were  once  abandoned  by  their 
previous  owners.  The  road  was  quick 
to  see  the  trend  of  the  Italians,  and  is 
bent  on  encoiiraging  it.  It  is  probable 
that  a  combined  agricultural  and  indus- 
trial population  of  Italians,  Poles,  and 
Portuguese,  aggregating  millions  in 
number,  will  be  gained  to  the  territory 
traversed  by  the  roaci. 

The  Erie,  the  Lackawanna,  the  Lehigh, 
and  the  Delaware  &  Hudson  are  hoping 
to  do  something  similar  for  the  aban- 
doned farms  of  New  York,  New  Jersey, 
and  Pennsylvania  one  of  these  days ;  but 
at  present,  as  coal  roads,  they  have  their 
attention  entirely  taken  up  with  compet- 
ing for  and  handling  the  immigrants  who 
come  to  work  in  the  mines,  the  steel 
mills,  etc. 

No  Contract-Labor  Admitted 

Each  of  the  roads  has  its  corps  of  rep- 
resentatives abroad ;  but  the  things  that 
these  representatives  do  are  not  to  be 
spoken  of  lightly,  for  there  is  a  strict  law 
of  the  federal  immigration  code  which 
prohibits  any  corporation,  company,  or 
individual  from  bringing  into  the  United 
States  any  alien  under  promise  of  labor 
either  express  or  implied.  Yet,  it  is 
through  the  railroads  that  the  mine  op- 


JusT  After  Landing. 
boarding  house  runners,  and  grafters,  awaiting  immigrants 
is  Island  on  their  way  to  Grand  Central  Station. 
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craters  pet  the  bulk  oi  ilu-  t.>rii}4:iuTs 
who  make  up  tl»o  j^roat  ImhIv  i»l  tlio  mine 
workers  of  IVnnsylvania. 

Of  a  l>art  of  the  operations  of  the  l'>ie. 
I  know  enoupli  to  speak  with  assurame. 
The  mines  aloni;  the  road  must  liave 
men:  an<l  the  ri>ail  nutst  have  the  best 
laUir  it  can  i;et  for  the  least  price,  to 
cnr.'v  out  its  repairs  and  constructions. 
Therefore  it  «leals  with  one  lames  I). 
March,  formerly  (liaci>mo  Maiij^io.  at 
preseiU    the    Kepuhlican     leader     in     the 
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The  Lfst  iicif  ul  liie  railroad  immigraiion  agent. 

Sixth  Assembly  District  of  Xew  York, 
who  has  done  extensive  contracting^  for 
the  Erie.  Whether  or  not  lie  receives  a 
requisition  from  the  road  for  a  given 
number  of  men.  does  not  matter.  At 
least  he  knows  how  many  he  can  give 
work  to.  This  knowledge  is  communi- 
cated to  their  friends,  brothers,  cousins  ; 
and  January.  February,  and  March  of 
each  year  sees  thousands  of  them  arriv- 
ing and  being  distril)uted  to  their  future 
fields  of  labor. 

At  present  Xew  York  has  enough  men 
in  it  who  represent  the  immigration  de- 
partments of  southern  railroads  to  mount 
a  squadron  of  cavalry,  for  the  cry  for 
immigration  throughout  the  whole  South 
is  very  strong.  One  and  all  realize  that 
the  field  of  their  endeavors  here  is  lim- 
ited indeed  :  and  many  of  the  railroads 
are  quietly  taking  the  advice  of  the  in- 
formed, and  are  sending  their  best 
linguists  abroad  to  secure  the  people  with 


whom  t<>  builii  ii|i  the  uiiilrv(.l(i])r(l  lerri- 
lorN,  before  they  le.ive  their  homes.  To 
this  end,  great  (piaiUities  of  literature 
printeil  in  I'.nglish,  (lerman,  i-rcneli,  Ital 
ian.  Hungarian,  Polish,  \'id(lish,  Scan- 
dinavian, etc.,  have  l)een  prepared  and 
are  being  shipped  over  by  the  ton.  This 
literature  has  one  great  faiilt.  Side  by 
sitle  with  an  exposition  of  the  pro(huiive- 
ness  «)f  the  laml.  it  is  stated  that  land  in 
such  and  such  a  county  can  ])e  bought  for 
ten  dollars  per  acre.  Of  what  attraction 
is  that  to  a  poor  peasant  who  has  prob- 
ably never  had  that  much  money  at  one 
time  in  all  his  life?  Also,  measurements 
should  be  given  in  the  metric  system  and 
not  in  .'icres.  The  ])oor  i)easant  will  not 
understand  that  bis  increased  earnings  in 
this  country  would  enable  him  to  buv  a 
guild  farm  of  such  cheap  land  in  a  short 
time. 

Self-Help  Encouraged 

The  better  i)lan  is  the  one  now  being 
followed  by  several  men  in  the  waiter's 
eiuploy  gathering  information  on  immi- 
gration matters,  who  in  addition  arc  mak- 
ing a  good  living  furnishing  agricultural 
immigrants  to  Southern  land-owMiers 
through  various  railroad  immigration  de- 
partments. The  immigrant  agrees  to  sell 
all  his  property  in  Europe  and  to  bring 
at  least  $100  with  him,  which  he  pavs 
down  to  the  owner  of  the  laufl,  wdio  sup- 
plies him  with  enough  tools  and  stock 
to  make  a  start,  and  who  shares  the  crops 
until  the  immigrant  has  succeeded  in 
paying  off  the  balance  on  the  land.  One 
tract  of  over  100,000  acres  in  Georgia  is 
being  colonized  in  this  fashion,  and  the 
indications  are  that  it  will  be  a  wealth 
producer  for  all  concerned. 

Comforts  en  Route 
Largely  owing  to  tiie  energy,  clear- 
sightedness, and  determination  of  Immi- 
gration Commissioner  Watchorn;  there  is 
to  be  a  reform  in  the  treatment  of  immi- 
grants by  the  railroads.  There  has  been 
a  pronounced  reform  in  their  handling 
on  the  voyage  to  America,  and  they  coukl 
be  no  better  treated  in  reason  on  Ellis 
Island ;  so  that  the  part  of  their  journey 
that  demands  the  next  overhauling  is  the 
railroad  stage.  The  railroads  have  agreed 
to    build    on    the    Jersey    shore,    back 
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of  Ellis  Island,  a  large  station,  solely  for 
the  use  of  immigrant  railway  passengers. 
Instead  of  being  taken  from  the  Island 
in  barges  and  distributed  to  the  various 
stations  where  they  are  piled  indiscrim- 
inately into  day  coaches  and  left  to  await 
the  pleasure  of  the  railroad  about  haul- 
ing them  on  to  their  destinations,  just  as 
if  they  were  so  much  freight,  they  are  to 
de  despatched  west  and  south  at  once,  or 
given  comfortable  quarters  till  they  can 
go.  The  initiative  of  the  Pennsylvania 
in  putting  a  courier-interpreter  on  each 
immigrant  train,  is  to  be  followed  ;  and 
each  of  these  men  is  to  see  that  proper 
arrangements  are  made  for  allowing  the 


poor  bewildered  creatures  to  get  food  en 
route,  and  for  milk  supply  for  the  chil- 
dren. I  examined  a  train  last  summer 
fourteen  hours  out  of  New  York,  and 
found  that  there  had  not  been  a  drop  of 
water  to  drink  since  the  night  before,  and 
none  of  them  had  had  any  food  except 
such  as  they  had  brought  from  Ellis 
Island.  The  railroads  have  recognized 
this  as  shortsighted  policy,  and  these 
abuses  have  been  largely  discontinued 
since  the  great  rus*  of  the  season  was 
over.  By  the  time  ihe  spring  rush  is 
fully  on,  arrangements  will  have  been 
made  to  care  for  the  incoming  strangers 
more  considerately. 
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UR  fathers'  God !    from  out  -svhose  hand 
The  centuries  fall  like  grains  of  sand. 
We  meet  to-day,  united,  free. 
And  loyal  to  our  land  and  thee. 

To  thank  thee  for  the  era  done. 

And  trust  thee  for  the  opening  one. 

Be  with  us  while  the  New  World   greets 
The   Old  World  thronging  all  its   streets. 
Unveiling  all  the  triumphs  -won 
By  art  or  toil  beneath  the  sun ; 
And  unto  common  good  ordain 
This  rivalship  of  hand  and  brain. 

O  make  thou  us,  through  centuries  long. 
In  peace  secure,  in  justice  strong  ; 
Around  our  gift  of  freedom,  dra'w 
The  safeguards  of  thy  righteous  law  ; 
And,  cast  in  some  diviner  mould. 
Let  the  new  cycle  shame  the  old  ! 

— ^JoHN  G.  Whittier. 
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Deadly  New  Weapon  for  Navy 

W  hitehead  Torpedo  Superseded  by   a  Turbine-Driven  Missile  of  Longer  Range 

and  Superior  Efficiency 


By  L.  E.  ZEH 


THE  new  high-speed  turhine  tor- 
l)cclo  recently  adopted  and  now 
being  manufactured  for  the  Gov- 
ernment, gives  to  the  I'nited 
States  Xavy  one  of  the  most  powerful 
and  destructive  sea  weapons  in  the  world. 
This  new  submarine  missile,  owing  to  the 
terrific  pace  it  can  sustain  while  in  flight 
through  the  water,  and  the  long  distance 
it  will  travel,  is  to  take  the  place  of  the 
Whitehead  torpedo  formerly  in  use. 

The  Bliss-Leavitt  Turbine 

The  superior  strategic  advantages  of 
the  Bliss-Leavitt  turbine  in  naval  war- 
fare over  all  other  types  now  in  exist- 
ence, is  its  surpassing  speed  and  longer 
range.  Four  thousand  yards  is  the  ex- 
treme distance  it  will  travel,  3.500  yards 
being  the  guaranteed  contract  range ;  at 
1.200  yards  the  speed  is  36  knots.  The 
turbine  has  an  excess  speed  gain  of  more 
than  25  per  cent,  while  going  double  the 
distance  of  the  latest  Whitehead,  which 
has  a  speed  of  only  28  knots  and  a  range 

(.10) 


of  2.000  yards.  The  United  States  Gov- 
ernment has  authorized  several  millions 
of  dollars  to  be  expended  for  the  pur- 
chase and  construction  of  400  torpedoes 
of  this  type,  which  in  the  future  will  be 
the  only  one  used  in  the  Xavy.  Two  con- 
tracts have  been  let  and  two  sizes  are 
being  made — 100  torpedoes  of  18-inch 
fliamcter,  and  300  of  21 -inch  diameter. 
The  first  size  can  be  fired  from  the  ex- 
isting 18-inch  tubes  now  on  our  battle- 
ships and  torpedo-boats.  Thirty  of  the 
18-inch  and  two  of  the  21 -inch  have  been 
delivered  at  the  torpedo  station  at  New- 
port, where  officers  and  men  are  being 
instructed  in  handling  the  torpedo  under 
actual  war  conditions.  Four  of  the  new 
battleships  recently  put  into  commis- 
sion— the  Pennsylvania,  Colorado,  West 
Virginia,  and  Maryland — have  already 
been  equipped  with  two  submerged  tubes 
each  for  discharging  the  torpedo  below 
the  surface.  This  feat  was  not  possible 
in  the  past  with  the  Whitehead. 

.Special  orders  for  renewed  activity  in 
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torpedo  work  have  been  given  out  by 
the  Navy  Department.  Undoubtedly  the 
naval  battle  of  the  Sea  of  Japan  has  af- 
forded our  ordnance  experts  a  tactical 
lesson  of  great  value  in  this  regard.  The 
Japanese  were  well  trained  in  the  use  of 
the  torpedo,  and  the  skilful  and  effective 
manner  in  which  this  weapon  was  em- 
ployed points  to  a  long  and  persistent 
drilling  of  both  officers  and  men  in  times 
of  peace. 

Mechanical  Details 

The  high  efficiency  in  speed  and  range, 
which  are  the  two  distinct  revolutionary 
features  embodied  in  the  construction  of 
the  Bliss-Leavitt  torpedo,  are  brought 
about  by  a  superheating  process  applied 
to  the  compressed  air,  causing  greater 
heat  expansion,  energy,  etc. ;  and  by  the 
employment  of  a  turbine  engine.  The 
torpedo  is  a  cigar-shaped  shell  of  steel, 
16  feet  9  inches  long,  weighing  about 
1,800  pounds,  and  divided  into  three 
parts — first,  the  "war  head,"  containing 
the  explosive ;  second,  the  "air  flask,"  in 
which  compressed  air,  the  motive  power, 
is  stored ;  and  third,  the  "after-body"  or 
"tail,"  which  contains  the  turbine  oper- 
ating the  propellers,  the  "emersion 
chamber"  for  regulating  the  depth  of  the 
torpedo  beneath  the  surface  of  the 
water,  and  the  "gyroscope"  gear,  by 
which     the     torpedo     is     automatically 


and   practice,   and   the   other   for   actual 
warfare. 

The  war  head  of  the  18-inch  holds  a 
charge  of  132  pounds  of  wet  gun-cotton, 


Hoisting  Up  Torpedo-  after  Flight  to  be.  Recharged 
AND  Fired  Again. 

Steered  and  kept  in  a  straight  and  proper 
line  during  flight.  The  torpedo  is  sup- 
plied with  two  heads — one  for  exercise 


Cross-Section  of  the  After-Bouy  or  Tail-End, 
Showing  Main  Valve  Group. 

containing  25  per  cent  of  moisture.  The 
gun-cotton  is  packed  in  ten  or  twelve 
layers  of  blocks  8>4  inches  square,  by  2 
in  height. 

The  firing  apparatus  consists  of  dry 
primer  gun-cotton  charges,  made  up  of  a 
number  of  cylinders  2  inches  in  height 
by  1  11-16  inches  in  diameter,  having  a 
central  perforation  of  9-16  inch,  and  per- 
cussion detonators.  The  last-named  are 
cylindrical  copper  cases,  containing  35 
grains  of  fulminate  of  mercury,  and  are 
primed  on  top  with  dry  gun-cotton.  They 
are  closed  at  the  bottom,  and  have  in  the 
top  a  fulminate  cap  connecting  by  means 
of  a  sr-all  channel  with  the  interior.  An 
anvil  which  rests  on  this  cap  detonates  it 
when  the  torpedo  strikes  its  foe;  and 
this  in  turn  detonates  the  fulminate 
charge,  which  sets  off  the  wet  gun-cotton. 
To  prevent  premature  explosion,  an  au- 
tomatic fan  propeller  is  attached  to  the 
end  of  the  war  head,  which  has  to  run 
off  a  screw-thread  for  a  certain  distance 
before  the  firing  pin  is  released,  leaving 
it  free  to  be  driven  against  the  detonator 
the  moment  the  torpedo  delivers  its  blow. 
The  air  flask  for  storing  the  compressed 
air,  the  motive  power,  is  made  of  special 
forged  steel  turned  down  to  7-16  inch  in 
thickness,  having  an  elastic  limit  of  90,- 
000  pounds.     The  charge  of  compressed 


13 


THE   Tl'.CUSICAl.    W  OR!  P   MAGAZINE 


air  usctl  for  o|H'ratin^  tlu*  torpoil*^  is 
Z.IIT'  |»«»»uuIs  :  this,  however,  is  rr<huv«l 
to  4(.X>  jMiuiuls  tUiriii};  the  actual  run.  I  "ho 
air  tlask  is  icstol  to  siaml  a  pnssuro  up 
to  3.CX.X)  ixnutds.  The  important  iiino- 
vntioM  iiuorjHJralod  in  the  air  llask  is  the 
$ii|H'rhcatin.tj:  <levieo.  wherehy  a  llainc  is 
autouutically  ipiiteil  the  instant  the  tor- 
jHtlo  is  latniehed  in  the  tuhe,  which  llaine 
bums  tlurini;  the  entire  run.  I'he  hunur 
or  |)ot  is  fed  autoinaticall>  witli  alcohol. 


ciprocatinj;;  (.'Ui^iue  oi  tlie  \\  liitrlu-;itl. 
Ivach  propeller  is  e<|uipi>e(l  with  tdur 
hlades.  instead  of  two  as  herelofore  cm- 
ployed. 

Great  Accuracy  of  Flii/ht 

1  he  I'xlr.iordiiiary  accuracy  ot  the 
torpetlo  while  making'  its  Iwo-milc  tlij^ht 
more  or  less  thioui^h  the  water,  is  like- 
wise one  of  its  marvelous  and  surpassinj^ 
advautat^es.     The  steeriiijL;'  i^ear  is  made 


TORPEDOES  NEARING  CO.MPLETION  IN  THK  BLISS  LEAVITT  COMPANVS  SHOP. 


the  flow  being  so  regulated  that  an  even 
and  steady  temperature  is  maintained  in 
the  air  flask.  A  vast  amount  of  expan- 
sion and  additional  energy  is  obtained  by 
this  method. 

The  after-body  or  tail-end  contains  the 
most  interesting  of  all  the  mechanisms 
of  the  torpedo — namely,  the  wonderful 
little  turbine  engine.  This  consists  of 
two  steel  wheels  11'/  and  12  inches  in 
diameter,  weighing  less  than  20  pounds. 
Eighty-four  curved  buckets  are  made 
integral  with  each  wheel.  Into  these  rush 
the  air-blasts,  causing  the  turbine  to 
make  10.000  revolutions  per  minute  and 
developing  130  horse-power.  This  speed 
turns  the  two  propeller  shafts,  which  run 
in  opposite  directions  at  about  1,000 
revolutions  per  minute,  thus  driving  the 
torpedo  farther  and  faster  than  was  pos- 
sible with  the  old-stvle  three-cvlinder  re- 


up  of  a  series  of  ingenious  and  automatic 
mechanisms  operating  the  vertical  rud- 
ders, all  of  which  are  controlled  by  a  tiny 
gyroscope  turbine,  driven  at  a  speed  of 
18.000  revolutions  jier  minute.  This  al- 
most human-like  pilot  always  maintains 
itself  in  its  original  position.  The  gyro 
wheel  is  kept  s])inning  in  a  constant 
plane,  and  any  deflection  of  the  torpedo 
changes  the  relative  angular  position  of 
the  gyro  frame  and  the  device  which  op- 
erates the  rudder  gear.  If  the"  torpedo 
runs  wild  out  of  its  course,  either  to  the 
right  or  left,  the  gyro,  by  aid  of  some 
delicate  and  sensitive  adjustments  at- 
tached to  the  vertical  rudders,  will  in- 
stantly correct  the  deviation  by  steering 
the  torpedo  back  again  in  its  straight  and 
proper  course. 

A  very  desirable  and  important  feature 
is  incorporated  in  the  gyro  steering  gear 
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in  the  shape  of  a  curved  fire  attachment, 
allowing  the  torpedo,  as  soon  as  launched 
from  the  tube,  to  run  at  an  angle  of  45 
degrees  either  to  the  right  or  to  the  left. 
Having  turned  45  degrees,  the  helm  will 
automatically  shift,  and  the  mechanism 
will  act  in  the  same  manner  as  when 
making  a  straight  run. 

Successful  Tests 

A  series  of  extremely  satisfactory  tests 


An  impulse  charge  of  compressed  air 
forces  the  torpedo  out  of  the  tube  with 
propellers  going.  A  submerged  net  tar- 
get was  used,  each  torpedo  being  re- 
Cjuired  to  hit  wnthin  a  space  5  yards  to 
the  right  or  left  of  the  center  bull's-eye, 
and  2j/^  feet  above  or  below  5  feet  in 
depth.  A  well-placed  shot  from  the  18- 
or  21 -inch  torpedo  is  estimated  to  tear  a 
hole  from  10  to  12  feet  in  diameter  in  a 
16,000-ton  battleship's  side  or  hull,  and 


TORPEDO  IN  TUBE  READY  TO  BE  LAUNCHED. 
Practice  at  Torpedo  Station,  Newport,  R.  I. 


have  been  carried  on  with  the  new 
weapon,  both  at  the  torpedo  station  at 
Newport  and  at  the  manufacturers'  prov- 
ing ground  in  Noyak  Bay,  Long  Island. 
At  the  former  place  the  practice  boat 
I'csiiviits  daily  carries  out  a  section  from 
the  Seamen  Gunners'  class  for  torpedo 
instruction  and  drill.  Shooting  at  both 
moving  and  stationary  targets  is  gone 
through  with.  At  Noyak  Bay  the  range 
has  been  1,200  yards,  the  time  in  making 
this  distance  being  60  seconds  and  the 
speed  36  knots. 

The  torpedo  is  fired  out  of  a  tube  20 
feet  long,  the  interior  being  well  greased. 


either  put  the  vessel  out  of  action  or  sink 
her.  Torpedo  attacks  can  now  be  made 
at  4,000  yards — almost  out  of  range  of 
gunpowder.  The  price  of  the  18-inch  is 
said  to  be  $5,000  each;  of  the  21-inch,: 
correspondingly  more ;  yet  in  actual  hos- 
tilities the  possibilities  of  sinking  or  dis- 
abling a  $6,000,000  to  $8,000,000  battle- 
ship of  the  enemy,  and  j^ermitting  the 
capture  of  800  to  1,000  men  and  officers, 
is  considered  a  war  prize  well  worth  its 
expenditure.  All  future  battleships,  de- 
stroyers, and  submarines  of  the  United 
States  Navy  are  to  be  equipped  with  the 
new  weapon. 


•v^^^•v^.*^/^•^•v<»v« 
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Great  Canals  and  Their  Builders 


II.     The  Suez  Canal 


By  WILLIAM  R.  STEWART 


STXCE  the  worM  was  first  fashioned, 
man  has  hccn  husy  niakinfj  over  its 
_  face  to  suit  his  varyinj;  require- 
ments. Mountains  which  have 
stood  in  the  way  of  his  travel  have  heen 
tunneled,  rivers  hridged.  and  oceans 
joined  by  artificial  waterways.  All  this 
has  been  done  in  the  interests  of  com- 
merce. Even  where  the  immediate  mo- 
tive has  been  military  advantap^e.  the 
impelling  .cause  has  been  a  consideration 
of  profitable  trade. 

So  far  back  as  two  hundred  and  fifty 
years  before  the  Christian  era.  there  was 
a  canal  across  the  isthmus  of  Suez,  con- 
necting the  Red  Sea  with  the  Mediter- 
ranean. Ancient  Egypt  was  intersected 
with  canals,  which  were  used  both  for 
navigation  and  for  irrigation ;  and  in 
China  canals  have  existed  from  the 
earliest  ages.  The  Grand  Canal  of  that 
country-,  opening  up  one  thousand  miles 
of  navigable  waters,  is  still  one  of  the 
wonders  even  of  the  modern  world.     In 


luiropc  the  first  canal  of  which  there  is 
an  account  was  that  cut  by  the  Persian 
king  Xerxes  across  the  low  isthmus  of 
Athos. 

But  the  world's  canals  of  ante-railroad 
days,  and  the  great  ship  canals  of  the 
present,  have  been  vastly  diflferent  under- 
takings. The  introduction  and  rapid  ex 
tension  of  railroads  entirely  put  a  stop 
to  the  construction  of  the  shallow  inland 
waterways  that  previously  formed  so  im- 
portant a  means  of  commercial  trafiic. 
From  the  Erie  canal  to  Panama  repre- 
sents a  whole  era  in  the  world's  history. 

Bitf  Canals  All  Modern  - 

The  eight  or  nine  great  canals  wh'ch 
now  accommodate  the  carrying  vessels  of 
modern  trade,  have  all  been  built  within 
the  last  half-century.  Their  influence  on 
the  economic  development  of  nations,  on 
the  machinery  and  methods  of  business, 
and  on  the  producing  and  marketing  of 
commodities,  has  been  enormous.    In  the 
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case  of  the  Suez  canal  alone — that  first 
of  modern  ship  waterways — the  effect  of 
its  opening  was  so  marked,  in  the  first 
confusion  which  it  introduced  into  the 
business  world,  that  it  constituted  one 
of  the  prime  causes  of  the  universal  com- 
mercial and  industrial  "panic"  of  1873. 
By  transferring  the  distributing  points 
for  trade,  from  England  to  the  Mediter- 
ranean ports  of  southern  Europe,  it  ter- 
minated the  vast  warehouse  distribution 
system  of  the  former  country,  and  led 
to  the  disappearance  of  the  class  of  mer- 
chant princes  who  hitherto  had  monopo- 
lized the  Eastern  traffic.  As  it  was  with 
the  owners  of  English  warehouses,  so  it 
was  with  the  owners  of  hundreds  of  sail- 
ing vessels  and  the  dealers  in  six  months' 
bills.  For  the  Suez  canal,  by  bringing 
steamers  into  use  in  place  of  the  sailing 
vessels  which  had  been  making  the  5,000- 
mile  longer  voyage  around  the  Cape,  en- 
abled a  cargo  to  be  sold  and  delivered 
within  a  month  after  the  order  had  been 
sent,  and  business  men  without  capital 
were  able  to  borrow  money  at  a  low  rate 
and  supplant  the  old  established  houses 
in  the  Eastern  trade. 

Great  Effect  on  Trade 

The  effect  upon  the  production  and 
trade  of  the  Orient  was  no  less  marked. 
Not  every  Eastern  commodity,  it  is  true, 
was  affected  by  the  new  route  ;  but  a  few 
examples  will  show  the  extent  of  the 
metamorphosis   in   the  aggregate.     The 


exports  of  tea  from  India  in  1870  were 
11,000,000  pounds;  in  1900  they  were  in 
excess  of  150,000,000  pounds.  In  the 
six  years  following  1869  (the  year  in 
which  the  canal  was  opened),  the  ex- 
ports of  Indian  rice  doubled,  and  they 
have  been  increasing  ever  since.  The 
creation  of  the  wheat  export  trade  of 
India  was  directly  due  to  the  opening  of 
the  Suez  route  to  Europe.  Before  that 
time  all  attempts  successfully  to  ship 
wheat  by  way  of  the  Cape  of  Good  Hope 
had  failed,  because  of  heating  during  the 
long  voyage  and  because  of  the  loss  from 
vv^eevil  in  the  cargo.  In  1870  the  total 
wheat  exports  from  India  were  only 
130,000  bushels  ;  in  1900  they  were  about 
80,000,000  bushels. 

India  Profits  Largely 

In  general,  Indian  trade  with  Europe 
has  increased,  since  the  Suez  canal  was 
opened,  from  $280,000,000  to  about 
$900,000,000  in  1904.  Yet  the  Indian 
trade  constitutes  rather  less  than  one-half 
the  total  traffic  of  the  canal.  The  greater 
ease  of  communication  by  the  canal  rovite 
has  also  brought  Western  life  into  more 
intimate  touch  with  the  East,  developing 
thereby  not  only  the  foreign  trade  of 
the  Eastern  countries,  but  also  in  marked 
degree  their  internal  resources.  The  ton- 
nage statistics  of  some  of  the  Eastern 
countries  graphically  illustrate  this  fact. 
In  twenty  years — from  1870  to  1890 — the 
total  foreign  tonnage  of  India  rose  from 
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4,000,000  to  7,400,000 ;  of  the  Straits 
Settlements,  from  1,650,000  to  9,000,000  ; 
of  Hong-Kong,  from  2,640,000  to  10,- 
000,000.  The  figures  since  1890  are  here 
purposely  omitted,  because  since  then  it 
is  reasonable  to  suppose  that  other  causes 
besides  the  facilities  offered  by  the  Suez 
route  have  contributed  to  the  continuous 


mcrease. 


First  Year's  Traffic 


During  the  first  year  of  operation  of 
the  Suez  canal,  486  vessels,  aggregating 
436,000  tons,  passed  through  it.  At  the 
present  time  the  number  is  about  4,000 
ships,  with  a  tonnage  of  about  10,000,000. 
The  magnitude  of  these  figures  becomes 
apparent  when  it  is  considered  that  the 
foreign  tonnage  entering  at  the  port  of 
New  York  is  less  than  9,000,000  a  year. 
Measured  by  value,  the  importance  of  the 
Suez  canal  traffic  becomes  much  larger, 
the  imports  and  exports  of  India  alone 
which  pass  through  it  being  nearly  one- 
quarter  of  the  value  of  the  total  foreign 
trade  of  the  L^nited  States. 

The  building  of  the  Suez  canal  was  a 
triumph  of  organization  which  has  had 
no  parallel  in  engineering  history.  At 
times,  no  fewer  than  80,000  laborers  were 
employed  along  the  great  ditch  ;  and  sani- 
tary and  medical  services,  schools,  board- 
ing houses,  banks,  asylums,  and  other 
adjuncts  of  a  permanent  community,  had 
to  be  provided  by  the  constructing  com- 
pany. Not  only  was  the  problem  of  di- 
recting and  provisioning  this  great  army 
one  of  considerable  magnitude,  but  the 
bitter  hostility  of  Great  Britain  to  the 
project  injected  an  additional  diflficulty. 
Diplomacy  and  the  intricacies  of  finan- 
ciering were  added  to  the  engineering 
question  before  the  builders. 

First  Canal  Across  Isthmus 

When  the  first  canal  was  dug  across 
Suez,  Ptolemy  II.  was  ruler  in  Egypt, 
and  the  canal  which  he  built  did  much  to 
advance  the  trade  of  the  Egyptians.  But 
this  canal,  in  the  course  of  time,  became 
choked  with  the  sands  of  the  great  sur- 
rounding desert ;  and  a  new  waterway 
was  dug,  some  seven  hundred  years  later. 
This  enterprise  meeting  a  like  fate, 
Amru,  the  Mohammedan  conqueror  of 
Egypt,  constructed  a  new  one  of  his  own, 
in  the  seventh  century.    When  Napoleon 


invaded  Egypt,  in  1789,  he  carried  a 
project  of  canal  construction  across  the 
isthmus  to  the  point  of  having  the  pre- 
liminary surveys  made  ;  but  the  execution 
of  the  plan  was  cut  short  by  his  forced 
evacuation  of  the  country. 

Napoleon  Gave  Up  Plans 

For  many  years  after  Napoleon  aban- 
doned his  project,  and  before  the  other 
Frenchman,  Ferdinand  de  Lesseps,  suc- 
ceeded in  launching  his  undertaking,  sci- 
entists and  engineers  in  Europe  were 
busy  disputing  about  the  respective  levels 
of  the  Mediterranean  and  Red  seas  and 
the  most  feasible  method  of  building  the 
waterway.  The  French  savants  taking 
levels  across  the  isthmus,  arrived  at  the 
opinion  that  the  level  of  the  Mediter- 
ranean was  30  feet  below  that  of  the  Red 
sea  near  Suez  ;  and  it  was  inferred  that, 
if  a  small  canal  were  made,  the  force  of 
the  water  running  through  it  from  the 
Red  sea  would  by  degrees  enlarge  it  to 
dimensions  suitable  for  ships.  IMany 
men  of  science  denied  that  there  could 
possibly  be  such  a  difference ;  and  in 
1847,  France,  England,  and  Austria  sent 
out  a  joint  commission  to  measure  accu- 
rately the  two  levels.  The  commission- 
ers found  that  both  are  exactly  the  same ; 
but  the  English  member  declared  that  a 
really  practicable  canal  could  not  be  built. 

De  Lesseps  Gets  Concession 

Meanwhile,  M.  de  Lesseps,  being  en- 
gaged in  French  diplomatic  service  in 
Egypt,  profited  from  his  friendly  relations 
wkh  the  Khedive  so  as  to  secure  from 
him  an  exclusive  concession  for  a  ship 
canal  across  Suez.  The  plan  which  he 
drew  up  was  sufficiently  formidable.  It 
outlined  the  course  of  the  canal  prac- 
tically as  it  was  subsequently  constructed, 
and  provided  for  two  artificial  harbors 
which  it  was  necessary  to  build  at  the 
ends  of  the  canal,  free  from  shifting 
sands  and  shoals.  At  Suez  the  piers 
would  have  to  be  carried  out  to  a  length 
of  three  miles;  while  at  the  Mediter- 
ranean end,  the  indispensable  harbor 
would  be  even  more  difficult  of  construc- 
tion and  much  more  costly.  These  har- 
bors were  made  necessary  because  of  the 
fact  that  the  Nile  annually  pours  30,- 
000,000  cubic  yards  of  sand  and  mud  into 
the  Mediterranean,  besides  that  which  is 
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ilcpdsitcd  on  the  land  of  the  Delta.  This 
cnonn«ni!>  (|nantity  is  home  hy  a  cnrrent 
•lireetly  towards  the  shore,  niakin.c^  the 
set  at  that  si>ot  shallower  and  shallower 
every  year,  full  of  shiftinjj  mud  and  sand 
hanks. 

Great  Britain  Interferes 
The  interference  of  (irtal  iiritain  with 
M.  de  Lcsseps  be^^an  before  the  work  on 
the  eanal  was  aetually  started  :  and  the 
difficulties  with  lal)or  now  l)ein.c^  experi- 
enced at  Panama  i>ale  into  insitjnificancc 
when  compared  with  those  which  he  had 
to  endure.  An  effort  was  made  to  es- 
trange the  Khedive  by  warninj:;^  him. 
throu£:^h  the  British  consul  at  Cairo,  that. 
in  allowing^  a  powerful  company  to  es- 
tablish itself  in  his  country,  he  had  vir- 
tually placed  himself  in  that  company's 
hands.  The  latter,  it  was  pointed  out, 
would  hold  him  responsible  for  delays 
and  would  claim  enormous  indemnities. 
After  the  work  bepfan, 
the  native  laborers  were 
induced  by  English 
emissaries  to  desert,  un- 
til finally,  the  company 
finding  them  so  unre- 
liable, all  the  natives 
had  to  be  driven  out  of 
the  works  and  the  an- 
nouncement was  made 
that  only  Frenchmen 
were  required.  Supplies 
were  then  refused  by  the 
Eg>ptians,  in  retalia- 
tion ;  and  the  Khedive, 
who  had  formerly  been 
friendly  to  De  Lesseps, 
avoided  him. 


Many  DifTic'iilties 
Encountered 

In  order  lo  ol)laiii 
provisions,  the  company 
lured  a  steamer  al  l,i(JU 
francs  ($240)  a  day; 
l»ut  at  Damietta  th.c 
( iovernor  refused  to 
issue  to  the  boat  a  bill 
of  health,  and  camels 
were  also  refused  ajj 
Cairo  to  the  commission 
charged  to  take  pos- 
session (jf  the  land  route. 
A  number  of  camels 
were  finally  obtained 
through  order  of  the 
Ciovernt)r,  after  many  threats  by  De 
Lesseps;  l)ut  an  ot^cer  of  the  Cairo 
])olice  was  secretly  dispatched  to 
break  up  the  caravan  by  seizing  and 
imprisoning  the  native  drivers  and 
by  inciting  the  inhabitants  to  refuse 
milk  and  water  to  the  commission- 
ers. To  add  to  the  difficulties  of  the 
canal  builders,  a  vessel  en  route  from 
Lyons  with  a  load  of  workmen  and  ma- 
chinery was  lost  in  the  strait  of  Boni- 
facio. 

Turkey  Is  Interested 

Meanwhile  the  British  Government 
continued  its  intrigues  at  Constantinople 
and  Cairo.  The  Turkish  Sultan  was  even 
persuaded  to  dispatch  a  member  of  the 
divan  with  a  peremptory  order  to  stop 
all  work  on  the  canal ;  and  this  inderdict 
was  removed  only  when  the  French  Em- 
peror interfered.    A  new  viceroy  coming 
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into  power  at  Cairo,  he  was  invited  by 
the  British  ambassador  to  visit  the  works, 
and  at  the  same  time  an  Enghsh  fleet  ap- 
peared off  the  coast,  for  the  purpose,  it 
was  beheved,  of  intimidating  the  viceroy 
by  its  display  of  power.  Next,  the  idea 
was  conceived  of  depriving  the  builders 
of  the  actual  means  to  carry  their  project 
into  execution.  This  was  ingeniously 
contrived  by  starting  philanthropic  ob- 
jections to  the  employment  of  "forced 
labor"  on  the  canal,  the  objections  taking 
the  form  of  ministerial  declarations  in 
the  English  House  of  Commons.  Pict- 
ures were  conjured  up,  of  conditions 
similar  to  those  which  existed 
when  the  Pyramids  were  built, 
when  wretched  natives  were  em- 
ployed like  beasts,  and  treated 
worse,  and  when  the  mortality 
amons:  them  was  frightful. 


fore,  was  largely  one  of  merely  dredging 
through  the  drifting  sands.  The  absence 
of  fresh  water  for  drinking,  and  the  vast 
magnitude  of  the  operations,  presented 
difficulties  which  called  forth  the  greatest 
engineering  skill  on  the  part  of  the 
builders.  To  provide  fresh  water,  a 
separate  canal  was  built  from  the  Nile  at 
a  point  near  Cairo,  to  Ismailia,  and 
thence  parallel  to  the  ship  canal  to  Suez. 
This  subsidiary  canal  is  about  40  feet 
wide  and  9  feet  deep,  and  is  now  used 
for  navigation  as  well  as  for  irrigation. 
The  first  contractor  engaged  for  work 
on  the   canal   was    a    French    engineer 
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The  purely  engineering  difficulties  in 
building  the  Suez  canal  were  as  nothing 
compared  with  ■^he  trouble  in  checkmat- 
ing Great  Britain,  in  securing  and  pro- 
viding for  the  labor,  and  in  obtaining  the 
capital  required  to  carry  the  undertaking 
to  completion.  Machinery  of  the  most 
ingenious  design  known  to  the  engineer- 
ing world  of  forty  years  ago,  and  upon 
the  vastest  scale  ever  up  to  that  time  at- 
tempted, was  introduced.  But  the  same 
machinery,  perfected  by  years  of  experi- 
ment, proved  powerless  when  afterwards 
put  to  the  test  at  Panama. 

The  isthmus  of  Suez  is  a  low,  sandy, 
and  stony  desert,  the  lowest  depressions 
being  occupied  by  salt  lakes  and  marshes. 
The   task   of   canal   construction,   there- 


named  Hardon;  and,  together  with  the 
general  engineer,  he  devised  what  was  at 
that  time  regarded  as  a  most  remarkable 
dredge,  calculated  to  effect  a  great  saving 
of  human  labor.  It  was  formed  of  an 
endless  cloth  band  of  great  length,  mov- 
ing on  rollers,  wdiich  mechanically  con- 
veyed the  mud  to  the  shore  and  dis- 
charged it,  removing  in  this  manner  1,000 
cubic  yards  in  ten  hours.  Five  years 
later,  or  in  1865,  five  times  this  amount 
of  work  was  performed  by  the  great  ele- 
vators, of  which  twenty-four  in  all  were 
brought  from  France  and  Belgium.  In 
its  latter  stages,  the  excavating  was  done 
by  a  fleet  of  about  sixty  great  dredges,  by 
means  of  which  the  dredged  material, 
carried    by    long    and    high    projecting 
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chutes,  was  rapidly  delivered  on  either 
l:)ank  of  the  canal  at  some  distance  from 
the  slopes  of  the  cuttings,  without  the  in- 
tervention of  barges. 

First  of  Its  Great  Size 

While  the  engineering  difficulties  of 
the  Suez  canal,  as  they  presented  them- 
selves during  the  progress  of  the  work, 
were  readily  solved,  a  just  estimate  of 
their  magnitude  must  take  into  consid- 
eration the  fact  that  this  was  the  first 
time  that  a  waterway  of  its  kind  and  di- 
mensions had  ever  been  undertaken.  The 
"imaginary"  difficulties  were  stupendous ; 
expert  engineers  had  declared  that  they 
were  insuperable.  And  as  the  dauntless 
projectors  watched  the  first  shovels 
sink  into  the  500-foot  wide  strip  of  bar 
over  which  in  stormy  weather  the  sea 
washed  unchecked,  with  behind  them  a 
desert  of  drifting  sand  which  had  filled 
up  all  previous  workings,  they  well  chal- 
lenged the  admiration  of  the  world. 

Beginning  with  the  entrance  to  the 
canal  route  from  the  sea, they  first  ran  out 
a  light  framing  of  piles,  on  which  a  crane 
and  trucks  laden  with  loose  stone  could 
travel.  Soon  a  fairly  substantial  pier, 
which  served  as  a  landing  stage  for  the 
various  supplies  and  materials,  was  con- 
structed. Next,  far  out  in  the  bay,  huge 
piles  were  screwed  into  the  sand,  and  an 
oblong  island  was  formed  with  stones. 
The  space  between  the  island  and  the 
shore  pier  was  then  gradually  filled  in. 
All  this  was  done  to  prevent  the  silting 
in  of  the  sand  and  ooze  from  the  Medi- 
terranean. 

When  the  operations  reached  Lake 
Menzaleh,  a  new  problem  was  presented. 
There  the  water  was  only  about  five  feet 
deep,  and  beneath  was  slob  formed  by 
the  rich  Nile  deposits.  Here,  said  the 
pessimists,  when  the  canal  would  be 
scooped  out  the  bottom  would  not  hold 
water,  as  the  shifting  sand  and  mud 
would  soak  it  up  like  a  sponge.  The 
liquid  mud,  too,  it  was  predicted,  when 
deposited  as  material  for  the  banks, 
would  dissolve  away  as  quickly  as  laid 
down.  But  the  natives  made  a  minia- 
ture channel  which  showed  how  it  might 
be  done.  Scooping  the  mud  in  large 
masses  in  their  hands,  and  pressing  it 
against  their  chests  to  extract  the  water. 


they  laid  the  handfuls  in  lumps,  one  on 
another,  against  the  bank.  When  a 
twelve-foot  wide  channel  had  thus  been 
formed,  the  dredges  were  set  to  work, 
and  these  soon  reached  to  below  the  mud, 
where  a  stitT  clay  was  encountered.  By 
allowing  each  layer  to  dry  in  the  sun 
before  another  was  laid,  a  hard  and  im- 
pervious bank  was  made. 

Deep  Cuts  Were  Necessary 

The  most  serious  obstacles  encountered 
in  the  construction  of  the  Suez  canal, 
apart  from  the  building  of  the  artificial 
harbors  at  either  end,  were  at  El-Gipr, 
the  summit  of  the  work,  where  the  hills 
crossing  the  canal  are  from  forty  to  sixty 
feet  above  the  sea-level,  over  a  length  of 
six  miles  ;  and  again  at  a  deep  cutting  at 
Serapeum.  At  El-Gipr  it  was  prophe- 
sied that,  as  the  hills  were  all  sand,  the 
sand  would  roll  in  of  its  own  weight  as 
fast  as  the  cutting  was  made.  Many 
laborers  refused  to  work,  fearing  they 
would  be  buried  alive.  The  task  was  ac- 
complished, however,  without  disaster. 
Three  lines  of  tramways  were  laid  down, 
and  six  large  engines  and  250  wagons  re- 
moved the  excavated  earth. 

Ran  into  Quicksands 

The  quicksand  difficulty  at  Port  Said, 
as  already  mentioned,  was  overcome  by 
sinking  piles  and  filling  in  with  loose 
stones.  The  canal  terminal  there  was 
formed  by  two  breakwaters  constructed 
of  concrete  blocks,  the  western  one 
being  6,940  feet  in  length,  and  the  east- 
ern 6,020  feet,  enclosing  an  area  of  about 
450  acres,  with  an  average  depth  of  13 
or  14  feet,  except  in  the  channel  leading 
to  the  canal,  where  the  depth  is  about  28 
feet.  The  entrance  to  the  canal  at  Suez 
is  also  protected  by  a  breakwater ;  and 
in  connection  with  the  harbor  at  this 
place  there  are  two  large  basins  and  a  dry 
dock.  Sixty  million  cubic  meters  of  dry 
earth  and  fifty-six  million  cubic  meters 
of  earth  under  water,  were  removed  dur- 
ing the  excavation. 

Po-wer  Dredges  Employed 

The  largest  dredges  employed  during 
the  building  of  the  canal  were  of  75 
horse-power,  no  feet  long  by  27  feet 
beam,  and  having  drums  48  feet  above 
the  water  line.    These  dredg^es  cost  about 
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$100,000  each.  In  roolaiiniiij;  laml.  as  at 
I'i>rt  Saul,  the  fiUinjj-in  material  was 
made  to  fall  into  larjrc  Ixixes  having  a 
ca|>aoit\  of  four  cuhio  yards.  Seven  of 
these  titled  into  a  harge,  which  was 
n)iH>red  uiuler  the  s|H>ut  ^^i  the  dredije. 
W  hen  all  were  tJlletl.  the  har^e  was 
tUwited  under  a  steam  crane,  which  lifted 
the  Ix^xes  and  placed  them  on  trucks  run- 
ning on  tramways,  hy  which  they  were 
taken  out  and  dumped. 

Water  |Hiwer  was  often  employed  to 
assist  in  the  discharge  of  the  dredge  ma- 
terial. Couloirs  alxnit  y^  yards  long,  5 
feet  w  ide,  and  2  feet  deep,  were  supporl- 
ctl  hy  a  tall  iron  framework  resting  tm  the 
deck  of  a  kirge.  When  the  drcdgings 
were  dropped  into  the  elevated  end  of  the 
long  duct,  a  strong  current  of  water  was 
made  to  assist  their  passage  by  means  of 
a  rotary  pump  worked  hy  a  separate  en- 
gine.   Thus  it  was  possible  to  deliver  al- 


amimnt  spreatl  nver  Matlisoii  Sfiuare.  in 
Xew  \tirlv  (."ity,  would  reach  to  the  top 
of  a  continuous  row  of  lifteen-slory  sky- 
scrapers. 

Tlie  work  of  building  the  .Suez  canal 
was  begun  in  1S5S;  and  the  waterway 
was  opened  in  i.S^xj.  when,  on  November 
17-18,  the  I'jupress  of  the  l'>ench.  the 
ICmperor  of  Austria,  and  representatives 
from  nearly  all  the  other  courts  of  lui- 
rope,  steamed  through  its  length  from 
Port  Said  to  Suez.  The  canal  is  about 
90  miles  long,  of  which  66  miles  is  actual 
canal  and  24  miles  consists  of  canalized 
lakes.  As  enlarged  in  1896,  it  is  over 
300  feet  wide  at  tlie  top  and  125  feet  wide 
at  the  bottom,  w'ith  a  minimum  depth  of 
2j  feet  10  inches.  Its  total  cost  has  been 
about  $120,000,000;  and,  in  the  last  ten 
years  alone,  the  receipts  from  shipping 
passing  through  it  have  been  more  than 
$163,000,000.     The    present    annual  re- 
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most  on  a  horizontal  line,  and  a  dredge 
could  work  in  the  middle  of  the  canal  and 
project  the  dredged  material  in  a  stream 
far  over  the  bank. 

Each  of  these  great  dredges  armed 
with  couloirs  could  handle  from  2,000  to 
3.000  cubic  meters  of  sand  and  mud  a 
day — and  there  were  sixty  of  them  at 
work  along  the  canal.  This  meant  a  ca- 
pacity of  2.763.000  cubic  yards  a  month. 
An  idea  of  the  quantity  represented  may 
be  gathered  from  the  fact  that  the  same 


ceipts  are  in  excess  of  $20,000,000 — the 
price  w^hich  Great  Britain  paid  to  Egypt 
in  1875,  for  more  than  one-half  of  the 
total  canal  stock. 

Cost  of  Maintenance 

The  cost  of  maintenance  of  the  Sup>: 
canal  is  necessarily  high,  on  account  uf 
the  drift  of  sand  from  the  Nile  at  Port 
Said,  which  has  constantly  to  be  dredged 
away.  The  operating  expenses  are  also 
heavy,  the  great  trafific  involving  consid- 
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erable  cost  for  pilotage. 
Altogether,  the  annual 
expense  for  maintenance 
and  operation  is  at  the 
present  time  about  $1,- 
400,000,  or  approximate- 
ly $13,000  per  mile..  on^ 

About  thirteen  hours 
are  required  to  go  through  the  Suez 
canal  by  ordinary  steamer.  By  a  sys- 
tem of  landing  marks  and  electric-light 
buoys,  navigation  by  night  is  made  as 
safe  as  by  day ;  and  each  ves- 
sel in  motion  is  required  to  sup- 
plement the  stationary  lighting  system 
by  having  on  board  and  in  operation  a 
lighting  apparatus  to  illuminate  its  pas- 
sage through.  Vessels  without  an  ap- 
paratus of  their  own  may  hire  the  neces- 
sary reflectors,  etc.,  upon  entering  the 
canal  and  return  them  on  leaving. 

It  has  been  the  peculiar  fate  of  French 
foreign  canal  building,  as  of  French  col- 
onizing, that  what  has  been  done  has 
gone  to  benefit  another  nation.  New 
France  long  ago  became  a  part  of  the 
British  Empire ;  the  beginnings  made  at 
Panama  have  been  continued  by  the 
United  States ;  the  Suez  canal  is  now 
largely  owned  and  almost  wholly  admin- 
istered by  the  British  Government  and  its 
agents,  who  are  virtual  suzerains  of 
Egypt.  The  financial  assistance  ren- 
dered to  Egypt  by  England  in  1875  gave 
the  latter  a  direct-  interest  in  Egyptian 
afifairs,  which  has  been  increased  with  the 
years.  France,  at  first  exercising  jointly 
with  England  a  tutelage  over  Egypt 
which  the  financial  situation  rendered 
necessarv,  abandoned  at  the  time  of  the 


ENTRANCE  TO  LAKE  TIMSAH. 
of  the  natural  basins  along  the  canal  route. 

Arabi  rebellion  in  1882  all  share  in  that 
responsibility.  The  Suez  canal  was  the 
key  to  the  important  political  develop- 
ments of  that  time,  as  it  has  since  become 
in  part  to  the  complicated  "Eastern  Ques- 
tion" of  Turkey  and  the  Balkan  States. 

Is  Not  Picturesque 

There  is  little  to  be  seen  that  is  pic- 
turesque on  a  trip  through  the  Suez  canal. 
Leaving  Port  Said,  with  its  gaily  colored 
buildings  and  strangely  garbed  inhabi- 
tants, the  scene  becomes  at  once  merely 
a  stretch  of  sand,  with  the  canal  the  only 
break  in  the  monotonous  outlook.  On 
either  side,  as  far  as  one  may  see,  there 
is  nothing  but  desert,  with  here  and  there 
a  small  town  sprawled  out  on  the  bank 
of  sand.  A  caravan  or  two  may  crawl 
along  over  the  wastes  in  the  distance ; 
an  occasional  long-necked  crane  may 
lurch  into  the  air  from  the  water-edge ; 
a  vessel,  or  two,  or  three,  will  bulk 
larger  and  larger  in  front,  coming  in 
another  direction,  till  they  pass  in  one 
of  the  basins.  These  are  the  only  signs 
of  life.  Yet  the  placid  green  water  which 
lies  so  straight  through  the  bare  yellow 
sands  carries  upon  it  a  commerce  which 
afifects  the  money  markets  of  an  entire 
world  and  influences  the  destinies  of 
nations. 
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The  oiH-ninp  of  the  Suez  canai  was  a 
severe  blow  t«>  the  \vanin.ij  ciMiimeivial 
ii«|K>rtaiKe  of  the  city  of  AUxaiulria. 
which  for  centuries  hail  enjoye«l  the 
profits  of  the  overlaml  trade  between 
Kuri>|)c  and  the  ICast  huhes.  In  the  eco- 
nomical etjuipnient  oi  I''s:ypt.  this  preat 
waterway — lyinp,  as  it  does,  on  the  out- 
skirts of  the  country — in  no  sense  sup- 
plies the  lack  of  a  river  navigable  for 
deep-tlraupht  vessels.  It  is.  however, 
justlv  re!i:;u«le»l  as  the  most  important 
artificial  waterway  in  the  world,  ranking: 
with  the  Panama  project  in  the  mas:ni- 
tudc  of  the  undert.ikinp:  and  in  the  di- 
versity of  the  international  interests 
served.  Ry  an  international  convention 
signed   by    the     rej^resentatives    of    the 


powers  in  ISSS.  the  neutrality  of  iho 
.Suez  canal  and  of  the  subsidiaiy  fresh- 
water canal  fiom  Cairo  to  Isniailia  and 
.*-^uez.  was  declared  inviolable.  It  is  open 
to  all  l)ellit;erents.  but  millKT  the  water- 
way itself  n()r  its  terminals  can  lie  made 
a  base  of  operations  in  time  ul  war. 

It  is  in  the  trade  to  India,  China,  and 
Australia  that  the  Suez  canal  is  cbielly 
valual>le.  It  saves  5.500  miles  in  llu- 
vovaj^e  between  London  and  I)oml)ay. 
and  4.100  miles  between  London  and 
I  lon.Q:-Kon.G:.  Sailinc^  vessels,  however, 
and  steamers  tradinp^  wMth  New  Zealand, 
find  it  more  economical  to  save  tolls  by 
makincf  the  lonp:er  voya.c^e  around  the 
Cape  of  Good  I  lope  and  returning  by 
way  of  Cape  Horn. 


The  Lightning  Age 

^^    .'^  AHAT'S  the  world  a-comin"  to,  a  feller'd  like  to  know, 
V-^-V'  /     When  they're  makin'  ice  to  order  and  manufacturin'  snow? 
V^^rrJ  y         An'  now,  as  if  to  vex  us,  another  thing  we  hear: 
^  ""^  ^  They're  makin'  rain  in  Texas  without  a  word  o'  prayer. 

The  cities — they're  gone  out  o*  sight:  it  'pears  just  like  a  dream, 
For  when  they  have  a  cloudy  night,  they  run  the  stars  by  steam ! 
And  here's  the  lightnin',  with  a  song,  proclaimin'  man  is  boss. 
And  all  the  street-cars  skimmin'    long  without  a  mule  or  boss  I 

And  here's  that  ringin'  telephone,  which  never  seems  to  tire. 
But  takes  a  man's  voice,  free  of  charge,  across  six   miles  of  vnre; 
And  here's  the  blessed  phonygraf,  which  makes  your  memory  vain, 
An'  like  a  woman,  when  you  talk,  keeps  talkin*  back  again! 

Lord !  how  the  world  is  movin'  on  beneath  the  sun  and  moon  I 
1  can't  help  ihinkin'  1  was  bom  a  hundred  years  too  soon ; 
But  when  I  go  —  praise  be  to  God !  —  it  won't  be  in  the  night. 
For  my  grave  will  shine  like  glory  in  a  bright  electric  light! 

—FRANK  L.  STANTON. 


Making  a  Concrete  Island 

Ho-vv  a  Lighthouse  is  to  be  Built  on   the   Sunken   Rocks  of  Diamond  Shoals  off 

Cape  Hatteras,  N.  C. 


By  LIVINGSTON  WRIGHT 


ON  a  bitterly  cold  and  stormy 
winter  night  about  fifteen  years 
ago,  a  seaman  of  the  schooner 
/.  H.  Eclls,  wrecked  off  the 
dreaded  Pollock's  Rip,  off  the  Massachu- 
setts coast,  was  frozen  to  death  in  the  rig- 
ging. The  next  day  the  owner  of  that 
schooner,  Capt.  Albert  F.  Eells  of  Rock- 
port,  Me.,  stood  on  the  shore,  and  looked 
at  the  body  of  his  comrade  swinging  stiff 
aloft  in  the  crosstrees.  In  the  pres- 
ence of  death.  Captain  Eells  swore  to 
devote  the  rest  of  his  life  to  devising  pro- 
tection for  the  sailor  from  the  sandbars 
and  the  shoals  which  strew  our  Atlantic 
coast. 

The  fruit  of  his  labor  and  the  labor  of 
his  associates,  was  a  bill  passed  unani- 
mously by  the  Senate  and  the  House  of 
Representatives,  and  signed  by  President 
Roosevelt  on  the  morning  of  his  inaugu- 
ration, contracting  with  Captain  Eells 
and  his  associates  for  the  building  of  a 
lighthouse  on  the  outer  Diamond  Shoal, 
off  Cape  Hatteras,  N.  C.  The  bill  ap- 
propriated $750,000  for  the  lighthouse. 
and  $30,000  additional  for  the  lens  and 
equipment  —  considerably  the  largest 
amount  ever  appropriated  in  this  coun- 
try for  a  single  lighthouse.  It  was  also 
the  second  contract  ever  entered  into  di- 
rectly by  Congress  with  a  private  individ- 
ual, the  first  having  been  with  James  B. 
Eads  for  the  construction  of  the  jetty 
system  at  the  mouth  of  the  Mississippi. 

Engineering  Difficulties 

In  their  report  of  1888,  the  Lighthouse 
Board  stated  that  the  erection  of  a  per- 
manent lighthouse  off  Cape  Hatteras 
would  be  an  engineering  task  of  great 
magnitude,  the  most  difficult  and  dan- 
gerous ever  attempted  by  the  Govern- 
ment. To  carry  it  to  a  successful  con- 
clusion, would  require  the  highest  skill, 
supported  by  the  best  appliances  and  by 
ample  means.    In  1902,  O.  L.  Spaulding, 


Acting  Secretary  of  the  Treasury,  stated 
that  the  probable  cost  of  erecting  a  per- 
manent light  on  Diamond  Shoals  accord- 
ing to  the  best  plans  then  proposed  would 
be  $1,588,000.  The  ship -owning  and  sea- 
faring people  throughout  the  country 
clearly  realized  the  importance,  to  their 
property  and  lives,  of  the  work  en- 
trusted to   Captain   Eells  and  his  asso- 


Floating,  Placing,  and  Anchoring. 

ciates.  The  petition  to  Congress  for  the 
passage  of  the  act,  contained  the  names 
of  15  marine  insurance  companies,  15 
national  banks  doing  the  business  of  ma- 
rine men,  and  209  steamship  lines  and 
miscellaneous  organizations.  Captain 
Dow,  who  was  sent  to  Washington  as 
the  representative  of  the  American  Asso- 
ciation of  Masters  and  Pilots,  said  before 
the  Committee  on  Interstate  and  Foreign 
Commerce :  "I  represent  an  organiza- 
tion of  10,000  seamen,  and  they  come  into 
my  office  and  say,  Tf  it  is  possible  for  you 
to  do  anything  for  us  in  Washington 
to  have  a  permanent  lighthouse  off  Cape 
Hatteras,  for  God's  sake  do  it  for  us.'  " 
Senators  and  Representatives  realize 
that,  in  the  words  of  Congressman 
Kluttz,  "this  is  no  mere  local  question, 


26 


THIi   TliCHNICAL   WORLD  MAGAZINE 


Imt  one  which  ouRht  \o  onhst  ai.  mtcust 
ami  a  sviuiKithv  :.s  hnud  as  hunumty. 
It  st-i-ms  to  mc."  conlinuctl  Mr.  khiti/.. 
"that  cvcrv  man  who  votes  a^'amst  this 
,,r.Mv.siti..n  takes  upon  his  hand  and  upon 
hi<  hea»l  the  hUnul  and  ihe  hfe  of  every 
seaman  who  sliall  i^o  ilowii  to  his  death 
in  thi»se  treacherinis  waters  hecause  of 
tlic  faihirc  to  enact  this  law. "  At  a  tunc 
when  the  pressure  of  puhhc  husiness  is  so 
preat  that  a  single  ohjecti.»n  in  iithcr 
house.  a  mere  point  of  i»r«ler.  cr  a  foniial 
nu»tion  to  tahle  wmild  inevitahly  kill  a 
measure,  and  when  almost  every  memhcr 
^ees  in  each  moment  (^f  time  devoted  to 
its  consideration  the  failure  of  some  hill 
for  wh.>se  passage  he  has  wc^rked  hard. 
not  a  man  withheld  his  willin.-:  help. 


Scuttled.  Settling.  Pumping  Ballast. 


A  Great  Marine  Highway 

It  is  a  sale  prediction  that  before  very 
lonjr  there  will  be  a  large  increase  in  the 
number  of  vessels  to  pass  Cape  Hatteras. 
The  opening  of  the  Panama  Canal  will 
mean  a  much  greater  volume  of  traffic 
bv  water  from  the  ports  of  our  eastern 
seaboard  to  the  Pacific    coast    of    both 
American  continents  and  to  the  Orient. 
Every  vessel  which  passes  Cape  Hatteras 
down  southward  is,  under  present  condi- 
tions, in  imminent  peril.   Fourteen  miles 
off  shore,  the  Gulf  Stream  sweeps  north- 
ward at  a  rapid  rate  of  speed.    Only  six 
miles  of  safe  water  inter%-enes  between 
this  powerful  current  and  the  tip  of  Dia- 
mond  Shoals.     The  vessel  going  north 
passes  outside  the  lightship,  and  floats 
Nvith  the  Gulf  Stream.    The  vessel  going 
south  must  cast  between  the  lightship, 


now  located  at  the  edge  of  the  .stream. and 
the  Shoal.  A  heavy  .storm  may  easily 
drive  her  out  of  the  straight  and  narrow 
way.  to  certain  destruction.  It  is  (|uite  im- 
possible to  place  a  lightship  on  those 
shoals,  although  ordinarily  covered  with 
from  twelve  to  thirty  feet  of  water.  In  a 
storm,  the  sand  itself  is  often  laid  bare. 
That  means,  that,  with  each  complete 
wave,  a  vessel  will  be  lifted  up  forty  to 
liftv  feet  above  the  bottom,  and  dropped 
with  shattering  force  upon  terra  firnia. 
.\'o  keel  or  ribs  in  the  world  are  strong 
enough  to  .stand  such  pounding. 

Passing  of  the  Lightship 

In  less  than  three  years  a  great  light 
— one  of  the  most  powerful  in  the  world 
— is  to  cast  its  beams  across  these  trou- 
bled waters.     That  light  will  be  stable. 
Its  location  will  not  vary  at  the  will  of 
wind  or  wave,  as  is  the  case  with  a  light-   - 
sliip  swinging  on  its  cable.    The  distance 
at  which  the  light  can  be  seen  will  not  be 
subject  to  the  variation  caused  by  rising 
and  falling  upon  the  waves.     During  a 
storm,   when   certainty   is   most   needed, 
the  distance  at  wdiich  the  light  of  a  light- 
ship can  be  discerned  is  fully  five  miles 
greater  if  the  ship  happens  to  be  on  the 
top  of  the  w^ave,  than  if  it  happens  to  be 
in  the  trough.     The  mariner  will  have 
one  simple  rule  for  his  guidance — to  keep 
outside  the  light. 

In  fact,  the  successful  operation  of  this 
light  will  spell  the  gradual  disappearance 
of  the  lightship.    At  present,  thirty-three 
dangerous  shoals  on    the    Atlantic    and 
Gulf  coasts  are  now  guarded  by  light- 
ships.   Lighthouses  of  the  new  construc- 
tion  will  gradually   replace  these  ships. 
Economically,  the  annual  charge  for  the 
maintenance  of  the  lighthouse  is  less  than 
one-fourth  that  of  the  lightship.     A  re- 
cent Senate  document  states  that,  for  a 
little  over  four  years,  the  expenditure  for 
the  Diamond  Shoals  lightship  was  fully 
$100,000.    Furthermore,  each  such  light- 
house is  a  government  station  available 
for  weather  reports  and  the  purposes  of 
the  Life-Saving  Service.   Each  will  bring 
a  life-saving  boat  precisely  wdiere  it  is 
most  needed — on   the   dangerous   shoals 
themselves.     The  lighthouse  is  a  fixed, 
immovable  station.     It  is  not  subject  to 
a  change  of  location  in  a  storm,  as  is  the 
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lightship.  If  the  captain  of  a  vessel  finds 
that  he  ahsolutely  must  be  driven  ashore, 
he  can  steer  straight  for  that  light,  with 
the  assurance  that  he  will  know  just 
where  he  is  going  to  strike,  and  that  he 
will  be  within  reach  of  help. 

A  Caisson  Foundation 

The  building  of  this  lighthouse  will  be 
under    the    patent    granted    to    Captain 


Pumping,  Dredging,  Sinking,  Filling,  Supplying. 

Eells,  providing  for  the  construction  of 
submarine  foundations  for  lighthouses, 
and  providing  means  by  which  that  struc- 
ture can  be  located  at  points  ordinarily 
inaccessible.  The  foundation  for  the  light- 
house will  be  a  massive  steel  caisson  in 
the  form  of  the  lower  portion  of  a  cone, 
with  a  cylindrical  base.  Upon  this  will 
be  erected  the  lighthouse  proper,  a  plate- 
steel  cylinder  with  a  slight  batter  from 
base  to  top,  supporting  a  light  of  the  first 
order  at  150  feet  above  tide  level.  This 
foundation  it  is  proposed  to  build  at  some 
shipyard  having  facilities  for  construct- 
ing battleships,  although  the  difficulty  of 
construction  in  comparison  with  ship- 
building is  greatly  minimized  from  the 
fact  that  the  parts  of  the  lighthouse  are 
similar  and  are  made  in  multiple  lots, 
whereas  almost  every  plate  and  frame 
for  a  war  vessel  is  moulded  to  a  dififerent 
pattern  and  shape.  The  caisson  will  be 
108  feet  in  diameter  at  the  bottom,  80 
feet  high,  and  50  feet  in  diameter  at  the 
top.  It  will  have  a  double  shell  of  steel 
plates,  parallel  to  each  other  and  about 
6  feet  apart,  attached  to  24  upright,  in- 


clined ])late  girders,  which  will  divide  the 
space  between  the  shells  into  24  water- 
tight compartments.  It  will  have  a  dou- 
ble bottom  about  7  feet  above  the  outer 
bottom  edge  of  the  caisson.  This  space 
between  the  two  floors  is  divided  into 
24  sections  by  frames  or  trusses  extend- 
ing from  near  the  bottom  of  the  outer  in- 
clined girders  horizontally  on  the  radial 
lines  to  within  8  feet  of  the  center  of 
the  caisson.  The  central  part  of  the  cais- 
son will  be  in  the  form  of  an  open  ver- 
tical shaft,  16  feet  in  diameter,  extending 
from  top  to  bottom,  enclosed  by  steel 
plates  riveted  together  and  attached  or 
riveted  to  the  steel  girders  that  extend 
horizontally  from  this  shaft  to  the  inner 
edge  of  the  inclined  girders  above  de- 
scribed. These  horizontal  girders,  being 
about  13  feet  one  above  the  other,  act  as 
temporary  floor-beams  that  will  divide 
the  caisson  into  5  large  circular  rooms. 

The  outer  shell  is  formed  of  rolled- 
steel  plates  about  one-half  inch  thick,  riv- 
eted together  and  covering  the  inclined 
girders  from  top  to  bottom.  Also,  similar 
steel  plates  are  riveted  together  and  con- 
nected to  the  inside  edge  of  the  inclined 
girders  forming  the  double  conical  shell 
separated  into  the  24  air-tight  and  water- 
tight sections  above  referred  to.  The 
horizontal  floor  girders  at  the  bottom  of 
the  caisson  are  covered  above  and  below, 
thus  forming  a  double  shell  floor  made 
of  rolled-steel  plates  riveted  together  and 
to  the  floor  girders. 

The  central  shaft  or  well  in  the  caisson, 
extending   from   top    to   bottom,   is   also 
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Caisson  Settled  to  Position,  Filling  with  ConcretEi 
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made  of  curved  rollod-stccl  jilates  .it- 
tachcd  to  tlic  ends  of  the  horizontal  lloor 
pirdiTs  and  to  the  hrnciiis. 

These  various  jiarts.  when  riveted  to- 
gether, form  tlie  caisson  into  a  self-con- 
taine<l  vessel  of  circular  shape,  built  suf- 
ficiently stronjT  to  stand  its  sea  voyage 
and  the  wind  and  wave  pressure  after  its 
final  settlement  into  the  sands  of  the  Dia- 
mond Shoal.  All  the  inside  horizontal 
jjirders  are  covered  at  the  different  ele- 
vations, to  make  temporary  floors  and 
rooms  in  the  caisson  ;  and  it  is  proposed 
to  place  in  these  rooms  at  the  time  of  tow- 
injj,  the  boiler,  engines,  pumps,  derricks, 
dredging  apparatus,  concrete-mixing  ma- 
chinery, water,  sand,  and  cement,  and  the 
different  materials  necessary  for  sink- 
ing and  filling,  as  well  as  supplies  and 
equipment  for  the  workmen. 

Towed  to  the  Shoals 

It  is  proposed  to  fill  a  portion  of  the 
space  between   the   plates   of   the   outer 


slull.  and  pari  of  the  bottom,  with  con- 
iMxte,  before  leaving  the  shipyards,  so 
that  the  caisson  will  draw  about  21  feet 
of  water;  and  when  all  is  in  readiness, 
tugboats  will  tow  it  to  the  location  on  the 
shoals.  If  a  storm  arrives  during  pas- 
sage, its  draught  may  be  increased  by 
p.irtial  scuttling,  leaving  a  smaller  area 
exposed  to  the  wind  and  waves  above  the 
surface  of  the  water.  In  ca.se  of  its  going 
ashore,  it  would  then  ground  in  deeper 
water,  where  it  could  be  easily  floated 
again  after  the  storm  by  forcing  the 
water  out  by  air-jiressure  or  by  pumping, 
until  it  again  draws  about  21  feet.  It 
may  then  be  towed  to  its  location,  where 
it  will  be  held  in  place  by  suitable  an- 
chors and  cables.  It  will  immediately  be 
scuttled  by  pum])ing  water  into  the  in- 
terior compartments  sufficient  to  sink  it 
so  as  to  rest  on  the  sand  in  about  24  feet 
of  water,  leaving  the  top  or  deck  at  this 
time  about  56  feet  above  the  surface  of 
the  ocean.  The  difference  in  tide  at  this 
location  is  only  about  2  feet ;  and  the 
Shoal  at  the  location  selected  for  the 
lighthouse  on  the  4- fathom  contour  cov- 
ers an  area  about  2  miles  long  and  1 
mile  wide,  gradually  deepening  on  the 
seaward  side. 

The  edges  of  the  caisson,  with  the  ad- 
ditional weight  from  scuttling,  will  at 
once  settle  into  the  sand  some  few  feet. 
Water  ballast  will  then  be  pumped  into 
the  compartments  above  sea-level;  and. in 
case  of  uneven  settlement,  the  floor  will 
be  kept  horizontal  by  pumping  more 
water  into  the  wells  on  one  side  than  on 
the  other.  It  is  then  proposed  to  sink 
the  foundation  caisson  as  quickly  as  pos- 
sible, by  a  combination  of  dredging  and 
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the  compressed-air  process,  the  dredging 
being  done  in  and  through  the  central 
well  or  shaft,  and  the  caisson  being  sunk 
as  far  as  practicable  by  open  dredging 
through  this  well.  This  work  will  be 
preferably  done  in  the  spring  of  the  year, 
as  at  that  time  the  prevailing  winds  are 
from  the  shore,  and  therefore  the  seas 
do  not  run  so  high. 

After  the  caisson  has  been  sunk  as  far 
as  possible,  the  lower  air-chambers  will 
be  filled  with  compressed  air  to  force  out 
the  water,  and  men  will  enter  these 
chambers  and  assist  the  hydraulic  dredg- 
ing machinery  in  excavating  with  pow- 
erful water-jets,  shovels,  and  special 
tools,  to  force  the  sand  toward  the  central 
tube,  where  it  will  then  be  pumped  up- 
ward and  discharged  through  the  outer 
shell  of  the  caisson  by  ejectors  or  sand- 
pumps.  If  any  solid  material — wreck- 
age, for  instance — should  be  encountered 
in  the  sand  while  sinking,  it  is  proposed 
to  work  it  in  toward  the  central  shaft, 
where  it  can  be  removed  by  a  grappling 
dredge.  Smaller  obstructions  can  be  re- 
moved by  divers  through  the  air-locks 
provided  for  the  men. 

While  the  dredging  is  being  done,  the 
different  chambers  will  be  filled,  as  rap- 
idly as  possible,  with  concrete. 

As  soon  as  the  caisson  has  been  sunk 
to  its  final  depth,  about  26  feet  below 
the  surface  of  the  sand,  the  bottom  being 
about  50  feet  below  the  surface  of  the 
water,  the  work  of  filling  will  be  pushed 
as  quickly  as  possible ;  and  a  riprap 
apron  of  oval  shape,  composed  of  irreg- 
ular granite  blocks  or  boulders,  will  be 
deposited  on  the  surface  of  the  sand  en- 
tirely around  the  foundation,  extending 
outward  about  75  feet  from  the  edge  of 
the  caisson.  The  upper  layer  of  stone 
will  be  brought  in  scows  or  lighters,  and 
may  be  placed  directly  by  these  lighters 
or  by  the  traveling  derrick  or  crane  from 
the  gallery  or  deck  of  the  caisson.  The 
spaces  between  the  large  stones  will  be 
filled  with  small  ones,  and  all  the  open- 
ings between  the  stones  will  quickly  be 
filled  with  the  drifting  sands. 

Erecting  the  Superstructure 

After  having  filled  the  entire  shell  of 
the  caisson  with  concrete,  and  the  central 
tube, with  wet  sand,  excepting  space  for 


a  cistern  that  will  hold  15,000  gallons  of 
fresh  water,  and  for  rooms  in  which  to 
store  the  oil,  water,  and  hoisting  engine 
for  the  lighthouse,  the  foundation  be- 
comes complete  and  the  erection  of  the 
superstructure  is  begun.  The  lighthouse 
itself,  like  the  caisson,  will  also  be  of 


Diamond  Shoal  Lighthouse. 
Showing  appearance  after  completion, 

steel  construction,  consisting  of  an  out- 
side steel  shell  with  an  inner,  central 
steel  tube  which  contains  the  spiral  stair- 
way, chimneys,  and  ventilators,  all  of 
which  will  be  well  braced  by  steel  gir- 
ders, frames,  and  partitions.  The  outer 
shell  of  this  structure  is  to  be  lined  with 
a  layer  about  4  inches  thick  of  concrete 
or  plaster  placed  upon  wire  mesh  or  ex- 
panded metal. 

The  lighthouse  is  to  have  eight  diff'er- 
ent  floors,  besides  the  lantern  gallery  and 


so 
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watch-rtKnu.  The  first  will  ho  o(iui|»pitl 
with  thrct-  lifcUuts.  with  a  iraiic  t»>r 
iioistin^  i»r  lowering  on  the  oiitsiile.  The 
scanul  HiK>r  will  l»c  «liviile<l  into  four 
nwinis.  ami  eontain  the  fojj-sij;naliiijj  ap- 
|>aralus  an«l  two  oil  eii^jines.  The  third 
rtiMir  will  contain  the  hoistinij  enj^ine  for 
operating;  the  crane.  tw<i  larj;e  provision 
nxnns.  an«l  a  hednHnn.  The  fourth  and 
fifth  floors  will  each  have  two  hedrinmis, 
a  writing  room,  and  a  hathn>oni.  <  hie- 
lialf  of  the  sixth  tUx^r  will  he  devoted  to 
the  dining  r(x>in.  the  other  half  to  the 
kilclien.  pantry,  and  refrigerator.  The 
.•seventh  lliHir  will  have  a  douhle  sitting- 
TKtoxw  or  lihrary  and  a  laundry.  ( )n  this 
floor,  also,  will  he  placed  a  tank  holding 
l.fiOO  galhms  of  fresh  water.  The  eightli 
floor  will  he  properly  ccpiipped  for  the 
Lighthouse  Service  room.  The  ninth 
floor  will  contain  the  watch-room,  and 
will  hav.*  a  gallery  extending  all  the  way 
around  it.  The  floor  ahove  this  will  con- 
tain the  light  itself,  visihle  in  storm  or 
calm  for  alxmt  20  miles. 

The  stability  of  this  structure,  it  is 
supposed,  will  be  greater  than  that  of 
any  other  steel  structure  hitherto  built. 
The  caisson  rests  upon  a  foundation  of 
sand  and  shell  pronounced  by  the  only 
competent  engineer — who  is  known  to 
have  taken  actual  borings — to  be  "in  a 
condition  as  able  to  form  the  best  foun- 
dation for  any  building  as  the  sand  which 
forms  the  long  peninsula  between  the 
ocean  and  Pamlico  Sound,  upon  which 
some  of  our  latest  and  heaviest  masonrv 


lighthouses  have  been  successfully  Imill." 
The  shape  of  the  caisson  is  so  ilesigued. 
an<l  the  weight  of  the  entire  structure 
so  ilistril)Ute<l.  that  when  the  caisson  is 
resting  on  iis  fnmidation,  the  overturning 
force  of  w  iiul  and  wave,  even  in  llie  heav- 
iest storm,  is  less  on  the  windward  sitle 
than  the  downward  pressure  caused  by 
the  weight  of  the  structure.  I'nder  these 
conditions,  it  is  (|uite  impossible  for  the 
lighlhousi'  to  he  washed  away  or  blown 
down. 

In  its  gemral  outline,  this  project  has 
some  preceiK'uts  in  the  best  American 
and  l-'uropean  piactici-,  es])ecially  in  the 
construction  of  the  great  Rothersand 
Lighthouse  on  the  shore  of  the  North 
Sea.  In  many  important  res])ects,  how- 
ever, it  represents  an  imjxjrtant  depar- 
ture from  all  previous  models.  The  cais- 
son is  constructed  in  the  form  of  a  trun- 
cated cone,  instead  of  a  cylinder  as  hith- 
erto. Its  double  walls  and  double  bot- 
tom, dividing  it  into  air-tight  and  water- 
tight comjiartmcnts.  and  its  large,  open 
central  tube  for  facilitating  the  work  of 
excavation,  are  other  de])artures  from 
earlier  practice.  Above  all,  it  is  a  work 
of  much  greater  magnitude  than  any  that 
has  ever  l)efore  been  undertaken  in  the 
construction  of  lighthouses.  The  engi- 
neering work  and  general  management 
are  in  charge  of  liarriman  Brothers.  Civil 
Engineers  of  Boston,  Mass.,  with  Ed- 
ward S.  Shaw  as  Consulting  Engineer. 
Many  prominent  capitalists  of  New  Eng- 
land are  interested  financiallv. 


The  Goal  Thou  Seekest 

Vy^S^HE  moving  finger  ^vrites,  and,  having  writ, 
■^^V-l    Moves  on  ;   nor  all  your  piety  nor  wit 
nj^V^    Shall  lure  it  back  to  cancel  half  a  line. 

Nor  all  your  tears  -wash  out  a  word  of  it. 

— Omar  Khayyam. 


Story  of  the  Milling  Industry 

How  Hard  Winter  Wheat  is  Turned  into  the  Most  Nutritious  of  Fine 

White  Flours 


By  S.  B.  WASHBURN 


HE  grinding  or 
crushing  of  the 
I  wheat  berry,  in  or- 
der to  make  it  fit 
,  for  baking,  is  one 
of  the  oldest  of  in- 
dustries. Modern 
flour  mining,  on 
the  other  hand,  is  a 
development  of  the 
last  thirty  -  five 
years. 

Hollowed  rocks  and  other  primitive 
grinding  tools  are  found  in  the  dwellings 
of  the  prehistoric  stone  age,  and  are  still 
used  by  savages  and  semi-civilized  peo- 
ples in  various  parts  of  the  world.  It 
has  taken  countless  centuries  to  progress 
from  them  to  the  consecutive  rollers  of 
the  present-day  process,  which  makes 
possible  the  turning  of  hard  spring  wheat 
into  a  straight  or  standard  patent  white 
bread  flour,  rich  in  gluten,  and  including 
much  that  in  the  old  process  of  milling 
was  lost  in  middlings  and  bran. 

How  a  Wheat  Kernel  is  Made  Up 

A  kernel  of  wheat  consists  of  three  dis- 
tinct parts : 

1.  At  one  end  the  tiny  germ,  which 
develops  into  a  plant. 

2.  The  vastly  larger  portion,  compris- 
ing 86  per  cent  of  the  whole,  which 
nature  designs  as  food  for  the  young 
plant  during  germination,  and  which  is 
the  only  part  that  enters  into  our  fine 
white  flours. 

3.  The  protective  coverings,  in  sev- 
eral layers,  called  "bran,"  making  up  9 
per  cent  of  the  kernel. 

Under  the  process  of  milling  in  use 
until  after  the  close  of  the  last  century, 
the  wheat  berry  was  ground  in  a  set  of 
stones  with  cut  faces  run  not  quite  touch- 


ing each  other ;  and  the  fine  flour  was  ob- 
tamed  by  sifting  the  product  through 
sieves  of  varying  fineness.  As  fine  grind- 
ing would  reduce  some  of  the  hard  outer 
coats  of  the  berry  to  fine  powder,  thus 
making  a  dark  flour,  it  was  necessary,  in 
making  fine  white  flour,  to  use  only  the 
softest  wheat,  which  would  crush  readily, 
without  powdering  the  dark  outer  coats. 
Such  wheat  is  starchy  and  contains  rela- 
tively little  protein.  It  was  the  use  of 
this  flour  which  made  Liebig  recommend 
a  return  to  whole-wheat  flour,  and  which 
gave  the  so-called  "Graham"  flour  its 
great  boom. 

Roller  Process  w^as  Revolutionary 

The  introduction  of  the  roller  process 
of  milling  from  Hungary  made  it  possible 
to  use  the  hard  spring  wheat  berry  in  the 
making  of  fine  white  flour.  This  berry 
is  much  richer  in  gluten  than  the  softer 
variety ;  and  the  result  is  that  standard 
white  flours  of  the  present  day,  made 
from  hard  wheat,  carry  more  protein 
than  almost  any  Graham  flour  on  the 
market    twenty-five    }^ars    ago,    and   as 


A  Mexican  Flour  Mim,   of   the   Twentieth   Century. 


much  as  or  more  than  many  such  flours 
now  in  use. 

As  in  so  many  other  great  industries, 
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the  United  States  stands  first  amonc:  the 
countries  of  the  world  in  tlour  niilhns^. 
The  world's  prochjcticm  of  wheat  for  the 
year  1903  was  3.JOO.000.000  bushels.  Of 
this  total,  the  United  States  furnished 
640.cxx).ooo  bushels,  which  is  the  equiva- 
lent of  104.000.000  barrels  of  flour,  an  al- 


lowance of  more  than  one  barrel  ])cr  year 
per  capita  of  population.  Less  than  18,- 
000.000  barrels  was  exported. 

Extent  of  the  Industry- 
There  are  in  the  United  States  25.000 
flour  mills  employing  a  total  of  40,000 


:;:.•-  larliest  flour  ;.:ills  in  the  world. 

The  motive  power  is  not  in  existence  at  the  present  time. 
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PRIMITIVE  METHOD  OF  PLOWING  A  WHEAT  FIELD  IN  PERSIA. 


workmen,  who  earn  a  yearly  wage  of 
$17,000,000.  First  among-  the  States  as 
a  liour  producer  stands  Minnesota.  This 
State  has  but  500  flour  mills ;  but  they 
are  so  far  the  largest  of  their  kind  that 
they  produce  more  than  one-fifth  of  all 
the  flour  ground  in  the  United  States. 

Minneapolis  is  pre-eminently  the 
"Flour  City,"  though  another — Roches- 
ter, N.  Y. — earlier  acquired  the  name. 
On  either  side  of  the  Mississippi  stand 


the  great  stone  mills,  the  wheels  of  which 
are  turned  by  power  taken  from  St.  An- 
thony's Falls.  Five  of  these  Minneapo- 
lis mills  alone  turned  out  almost  10,000,- 
000  barrels  of  flour  last  year.  The  proc- 
ess of  milling  in  all  great  modern  plants 
is  essentially  the  same. 

All  over  the  hard  wheat  belt  of  the 
Northwest,  and  far  up  into  the  Red  River 
valley  of  the  North,  stand  giant  elevators, 
into  which  the  wheat  is  gathered  from  the 
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surrounding-  farms.  To  a  considerable 
extent  these  elevators  are  owned  and  con- 
trolletl  by  the  larjje  flour-millinjr  cor- 
porations. From  them  it  is  conveyed 
directly  to  the  mills. 

I  low  great  is  the  consumption  of  wheat 
may  be  gathered  from  the  fact  that  the 
mills  of  a  single  Minneapolis  corporation 


grind  300  carloads  ever}-  working  day  in 
the  year. 

At  the  mills  the  wheat  is  received  in  a 
large  hopper,  and  weighed.  .It  is  then 
elevated  by  an  endless  chain  of  cups  to 
the  bins  at  the  top  of  the  building-.  From 
the  bins  it  is  conveyed  to  the  "cleaning 
house,"  where  it  passes  through  a  series 


THRESHING  BY  THE  PRESENT-DAY  METHOD. 
A  typical  scene  on  the  prairies  of  the  American  Northwest. 
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A  FLOUR  MILL  OF  THE  FAR  EAST. 


of  ingeniously  contrived  separators  which 
extract  the  cockle,  stub  straw,  mustard 
seed,  oats,  etc.  The  grain  then  goes  on 
to  the  "scourers,"  where  the  fuzz  and 
dirt  are  removed  by  attrition.  The 
refuse  is  sold  for  chicken  feed.  Leaving 
the  scourers  the  wheat  passes  through  a 
cast-iron  box  containing  countless  re- 
volving brushes,  which  dust  the  kernels 
as  they  drop  through  on  their  w^ay  to  the 
subterranean  storage  bins  below. 

Milling  Process  Begins 

When  the  milling  process  proper  be- 
gins,  endless   conveyors   again  take   the 


wheat  to  the  top  of  the  mills,  whence  it 
starts  on  its  downward  journey  through 
the  many  intricate  machines  situated  on 
the  different  floors.  The  first  of  these 
crushes  the  kernels  between  chilled  iron 
rolls — the  preliminary  step  in  the  gradual 
reduction  process.  These  machines  are 
small  and  compact,  and  consist  of 
grooved  rollers  revolving  at  unequal 
rates  of  speed,  thus  securing  the  effects 
of  both  crushing  .  id  cutting.  This  is 
the  process  which  was  imported  from 
Hungary,  and  which  revolutionized  the 
flour  industry.  During  the  first  reduc- 
tion, the  grain  passes  through  six  of  these 


A  TWENTIETH-CENTURY  FLOUR  MILL. 
View  taken  at  Minneapolis,  Minn. 


30 


THE  TECHSICAL   WORLD  MAGAZINE 


GRlNDl.No  ILUlK   l.Y    IHI-    i  .'.  i.M  .  1.  ni-CLNTLKV  MKTlKJl). 


machines,  the  prochict  from  each  one 
iKMiiij  conveyed  to  and  throujijh  the  sepa- 
rating reek,  which  consist  of  lonc^.  cylin- 
drical l)oxes  covered  with  Iwhini:;'  cloth. 
Here  the  "middliniq^s"  or  "grits"  are 
separated,  the  residne  being  sent  to  an- 
other set  of  rollers  in  which  it  is  crushed 
more  finely,  then  back  to  a  finer  sieve,  this 
l>eing  repeated  six  times.  As  the  rolls  in 
each  successive  break  are  closer  together 
and  the  sieves  smaller,  the  middlings  are 
naturally  finer  aftrr  racli  operation,  thus 


causing  six  different  grades  in  size  and 
quality. 

The  middlings  arc  then  passed  through 
the  "middling  ])urifier,"  the  machine 
which  i)crmitted  the  use  of  spring  wheat, 
and  which  might  be  termed  the  revolu- 
tionizer  of  the  flour  industry.  This  ma- 
chine consists  of  a  large  box  containing 
sloping  frames  covered  with  silk  cloth 
and  shaken  by  an  eccentric.  Underneath 
are  brushers  w'hich  work  back  and  forth, 
thus  preventing  the  meshes  from  being 


SIFTER  MACHINES  OF  A   MODERN   FLOUR  MILL. 
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clogged  by  the  flour  passing  through,  a 
current  of  air  at  the  same  time  taking  up 
the  fine  bran  and  dust  into  a  series  of 
flannel  tubes.  This  purifier  was  invented 
by  one  Joseph  Perrigault,  a  Frenchman. 
From  the  middling  separators,  the  dust 
is  shaken  into  a  conveyor  which  takes  it 
to  a  bolting  reel,  where  a  low-grade  flour 
is  obtained.  The  middlings  themselves 
are  not  yet  ready  for  the  final  reduction 
into  flour,  as  they  are  of  an  oily  nature 
and  a  yellow  color.  To  eliminate  these 
defects,  they  are  passed  through  a  series 
of  smooth  iron  or  porcelain  rolls,  which 


next  lower  floor,  sheet-iron  tubes  con- 
necting the  flour  bins  with  the  barrels  or 
sacks. 

Thus,  from  the  moment  the  cars  of 
wheat  are  unloaded  by  automatic  grain 
shovels,  the  wheat,  middlings,  and  finally 
the  flour  are  elevated  and  conveyed  in  all 
directions  from,  to,  and  through  one  ma- 
chine and  another,  and  the  finished  prod- 
uct put  into  the  proper  sacks  and  barrels, 
without  the  direct  intervention  of  man, 
the  work  being  performed  by  most  in- 
genious automatic  machmery. 

But  to  the  modern  miller  even  this  is 


PACKING  ROOM  OF  A  MODERN  FLOUR  MILL. 


flattens  the  germs  sufficiently  to  be  sifted 
out  by  bolting  reels,  the  extracted  germs 
being  mixed  with  bran  to  make  feed  for 
animals,  while  the  now  purified  middlings 
are  ready  for  the  final  grinding  into  flour. 
They  are  raised  to  the  top  floor  and  de- 
posited in  bins,  each  bin  being  designated 
for  special  grades. 

When  wanted,  the  flour  to  be  is  al- 
lowed to  drop  through  chutes  into  the 
desired  machines,  one  to  seven  additional 
reduction  processes  being  necessary  be- 
fore the  final  grinding  between  stone 
wheels.  At  the  end  of  this  operation,  it 
is  again  deposited  in  bins,  on  the  second 
floor,  ready  to  be  placed  in  sacks  and 
barrels.     This  work  is  performed  on  the 


not  sufficient.  Samples  of  the  flour  are 
sent  every  hour  to  the  experimental  and 
testing  departments,  where  a  portion  of  it 
is  placed  in  a  glass  bottle  and  is  numbered 
to  correspond -with  the  number  of  the 
milling  which  is  marked  on  the  barrel 
or  sack.  The  other  portion  is  carefully 
weighed  and  made  into  bread,  mixed  and 
baked  scientifically,  the  degree  of  heat 
of  the  oven  being  exactly  ascertained'. 
The  baked  loaves  are  then  weighed  and 
measured,  and  the  texture  of  the  grain 
examined,  the  results  being  marked  upon 
the  bottles  containing  the  milling.  These 
are  saved  for  several  years,  thus  permit- 
ting a  test  or  examination  at  any  time 
that  such  may  be  required. 


New  Things  Done  by  Railroads 

InicrcMlnii  !  xpcrinu  nt -^  aiul  Innovations  of  the  Great  Transportation 

Sy^ttMiis  of  the  World 


By  GEORtl    U.  MLTCALFE.  M.  E. 

late  Technical  t.liloi  Stkkft  Railway  Rkvikw 


THIS  will  l>o  a  woiulcrful  year  for 
tlic   railn>a(ls.     A   new    network 
;'  tracks  is  to  be  spun  over  the 
•  fu-e  of  the  threat   Northwest- 
ern >  Mready  plans  have  been  an- 

ilie  lavinjj  of  8.C00  miles  of 

..  which  will  cost  $300.0(10.000, 

.  lit  L  lucas;o.  Milwaukee  &  St.  Paul  road 

-   to  push    forward    1.500   miles   to  the 

i'acific  coast:  the  C"hicai:<\  r.urlinsjton  & 

Ouincv   is  to  make   Salt   Lake   Citv   its 


Wheat  Rotting  on  Ground. 
Over  a  million  bushels  thus  wasted  in  North 

western  terminus :  and  other  roads — 
chiefly  in  the  \\'est — are  planning  great 
extensions. 

Just  completed  is  the  San  Pedro,  Los 
Angeles  &  Salt  Lake  railroad,  running 
southwest  from  the  Mormon  capital 
through  what  was  yesterday  a  desert,  to 
the  great  city  of  southern  California.  It 
is  unique  among  the  railroads  of  the 
world  in  having  been  built  and  paid  for 
in  cash  by  two  men — Senator  Clark  of 
Montana,  and  Mr.  E.  H.  Harriman — 
without  the  issue  of  a  single  bond. 

Everywhere,  east  and  west,  the  rail- 
roads    are     cutting    down    their    steep 


mades,  (li.Lrging  long  tunnels,  and 
slraiglUening  curves — all  for  the  pur- 
pt)se  of  cutting  down  expenses.  And — 
chiefly  because  of  bumper  crops  and  in- 
creast^'d  factory  production — all  the  roads 
are  ordering  new  equipment  at  a  rate 
which  will  kcej)  tlie  mills  busy  for  many 
months. 

During  1*^05  new  locomotives  to  the 
number  of  6,.300  were  ordered,  together 
with  3,300  passenger  cars  and  340,000 
freight  cars.  These  last 
figures  give  a  good  idea 
of  the  relative  impor- 
tance of  passenger  and 
freight  trafific  to  a  large 
railroad.  The  rail  mills 
started  the  new  year 
with  orders  for  2, 500, 000 
tons  on  their  books. 

In  spite  of  these  great 
orders  and  in  spite  of 
the  best  efforts  of  the 
railroad  managers,  pile 
after  pile  of  thousands 
of  bushels  of  corn  has 
been  heaped  up  on  the 
ground  in  Iowa,  Kansas, 
and  Nebraska,  for  want 
of  storage  room  or 
)akota.  transportation  facilities; 

while  in  North  Dakota 
alone,  over  a  million  bushels  of  wheat 
has  rotted  on  the  ground  for  want  of 
freight  cars  to  move  it. 

Our  grow'ing  relations  with  Cuba,  the 
Philippines,  and  the  Orient  have  led  to 
the  establishment  of  new^  through  serv- 
ices to  these  points.  Two  routes  to  Cuba 
have  been  opened,  one  by  the  Chicago  & 
Alton  and  the  other  by  the  Illinois  Cen- 
tral. The  former  route  runs  from  Chi- 
cago to  Mobile,  where  connection  is  made 
with  the  steamship  Prince  George,  leav- 
ing ^Mobile  Saturday  afternoon  and  ar- 
riving at  Havana  Monday  morning.  The 
trip  between  Chicago  and  Havana  occu- 
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pies  60  hours.  The  Prince  George  is 
equipped  with  wireless  telegraph  appa- 
ratus. 

The  other  Cuban  service  has  been  in- 
augurated by  the  Ilhnois  Central  Rail- 
road Company,  and  comprises  a  rail 
route  between  Chicago  and  New  Orleans, 
and  a  steamer  route  from  the  latter 
port  to  Havana.  The  total  time  occupied 
between  Chicago  and  Havana  is  from 
Tuesday  afternoon  to  Friday  morning  at 
sunrise. 

The  "Oriental  Limited,"  established  by 
the  Great  Northern  between  St.  Paul  and 
Seattle,  connects  with  the  Great  Northern 
Steamship  Company's  steamships  Minne- 
sota and  Dakota  for  the  Philippines  and 
Japan  and  China.  This  rail  route  takes 
the  traveler  across  the  Rocky  and  Cas- 
cade mountains  by  daylight. 

Steel  Cars 

It  seems  to  be  generally  agreed  that  the 
passenger  car  of  the  future  will  be  built 
entirely  of  steel.  It  is  reported  that  the 
Pennsylvania  Railroad  Company  has  or- 
dered about  1,500  of  these  cars,  this  de- 
cision having  probably  been  forced  by 
the  desirability  of  using  only  steel  cars  in 
its  new  terminal  tunnels  under  the  North 
and  East  rivers  at  New  York  City.  A 
large  factory  for  constructing  steel  cars 
is  now  being  built  in  Pennsylvania  by  one 
of  the  prominent  car-building  companies, 
and  when  completed  it  will  have  a  capac- 
ity of  50  to  100  steel  passenger  cars  per 
month.  A  number  of  these  cars  are  also 
being  built  in  this  country  for  some  of 
the  London  underground  roads.  Cars  of 
this  type  are  also  expected  largely  to  de- 


crease the  number  of  casualties  in  case 
of  wrecks  and  collisions,  as  it  is  prac- 
tically impossible  to  telescope  them  and 
they  are  not  inflammable. 

Electrical  Propulsion 

Considerable  impetus  has  recently  been 
given  to  the  subject  of  electric  propul- 


Steel  Cars  in  Collision. 
It  is  almost  impossible  to  make  them  telescope. 

sion  of  railroad  trains, by  the  action  of  the 
New  York  Central  and  the  New  York, 
New  Haven  &  Hartford  in  electrically 
equipping  their  terminals.  The  earliest 
application  of  electricity  to  a  main  line 
railroad  was  on  the  Baltimore  &  Ohio 
Railroad  at  Baltimore,  where  what  is 
known  as  the  Belt  Line  was  equipped 
with  electricity  a  number  of  years  ago. 
There  are  some  heavy  grades  and  very 
sharp  curves  on  this  line,  and  at  present 
almost  all  of  its  freight  and  passenger 
service  is  drawn  by  electric  locomotives. 
The  New  York  Central  was  the  next 
road  to  adopt  electricity,  this  action 
being  practically  forced  upon  it  by  reason 
of  a  very  serious  accident  which  occurred 
in  the  long  tunnel  leading  to  the  Grand 
Central  Station  in  New  York  City.  The 
work  of  converting  some  thirty  miles  of 
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i>0\.  IHEK.S    TaCIFU:    lIobl'ITAL    CaK. 

Showing  one  of  (he  beds  in  position. 

road  out  of  W-w  N'ork  I'ity  for  electric 
oi>cration  is  well  .'ulvaiiced  ;  and  over  a 
portion  of  this  mileage  the  Xew  York 
Central  will  ojierate  with  direct-current 
locomotives,  while  the  Xew  York  &  Xew 
Haven  will  operate  over  the  same  track 
with  alternatin.ij-current  locomotives. 

The  Pennsylvania  Railroad  is  also  to 
use  electricity  for  movingf  its  trains 
throu.Ejh  the  new  underjrround  approach 
to  Xew  York  City  and  L<mi.<^  Island  :  and 
the  Longf  Island  Railroad,  which  is 
owned  hy  the  Pennsylvania. is  also  chang- 
ing much  of  its  mileage  to  electrical 
operation.  It  may  now  be  considered 
that  electricity  is  standard  for  all  im- 
portant underground  railway  work,  as 
are  also  the  steel  cars  previously  men- 
tioned. 

On  the  Great  Xorthern.   Piccadillv  & 


r.roniptun  Railway,  one  of  the  London 
( I'.ug. )  undergntund  roads,  a  number  of 
storage-hattery  locomotives  are  in  serv- 
ice. I  )ne  of  these  is  shown  in  ;ui  ac- 
companying illustration.  Tin  y  aii'  ])ro- 
vided  with  a  cab  on  either  end.  tlie  larger 
of  which  is  used  hy  the  driver.  The 
main  Wh\\  of  the  loconioti\e  is  of  steel. 

Hospital  Car  Service 

.\n  cut  i  I  el)  new  enterprise  in  railway 
wiirk  is  the  establishment  of  a  special 
hospital  car  service  by  the  Southern  Pa- 
cific Railway.  This  car  was  built  under 
the  i)er.s()nal  supervision  of  Dr.  Frank  K. 
Ainsworth.  chief  surgeon  of  the  com- 
pany's liosjiital  nei)artmcnt,  and  is  fitted 
up  with  the  magnificence  of  a  private  car, 
combined  with  the  facilities  of  a  well- 
appointed  hospital.  A  number  of  these 
cars  are  to  be  located  at  various  points 
along  the  road,  and  it  is  planned  to  have 
them  always  ready  for  immediate  service. 

Self-Contained  Gasoline  Cars 

Considerable  advance  has  recently  been 
made  in  the  use  of  gasoline  cars  for  spe- 
cial service  on  steam  railroads.  These 
cars  are  not  expected  to  take  the  j^lace 
of  either  steam  or  electric  cars  for  regu- 
lar service ;  but  they  have  been  intro- 
duced in  several  places  to  accommodate 
local  traffic,  and  are  used  in  some  cases 
to  meet  the  competition  of  parallel  elec- 
tric lines.  The  gasoline  cars  have  been 
used  in  two  ways — for  running  on  the 
tracks    of    the   railroads    between    local 


GASOLINE  CAR  ON  UNION  PACIFIC. 
Used  to  meet  trolley  competition  on  local  traffic. 
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stations,  and  for  running  over  country 
roads  to  connect  isolated  towns  with  the 
railroads. 

One  of  these  cars,  built  for  branch- 
line  and  interurban  service  by  the  Union 
Pacific  Railroad,  is  shown  in  the  accom- 
panying" illustration.  The  design  of  the 
body  is  unusual,  the  front  end  of  the 
car  being  tapered  ofif  to  a  sharp  edge,  and 
the  roof  being  rounded  down  so  as  to 
present  no  flat  surface  to  the  wind.  The 
rear  of  the  car  is  rounded  ofif  to  avoid  the 
vacuum  produced  by  square-end  cars. 
The  car  is  driven  by  a  100-horse-power 
6-cylinder  gasoline  engine ;  and  the  hot- 
water  circulation  coils  serve  the  double 
purpose  of  cooling  the  engine  and  heat- 
ing the  interior  of  the  car.  The  car  body 
is  built  of  steel. 

The  other  type  of  railroad  gasoline  car 
is  the  steam  road  feeder.  This  car  is  of 
English  design,  and  the  Great  Western 
Railway  Company,  of  England,  has  a 
number  of  them  in  service  as  feeders  to 
its  main  line.  These  "buses  usually  have 
a  4-cylinder  engine  of  from  20  to  30 
horse-power,  running  at  about  1,200 
revolutions  per  minute.  The  cars  have 
generally  four  speeds,  with  a  reverse. 
The  English  cars  usually  have  a  double- 
deck  body  with  top  seats. 

Gasoline  cars  are  also  coming  to  the 
front  as  railroad  inspection  cars  and  re- 
pair cars,  and  for  other  purposes,  so  that 
in  the  near  future  they  promise  to  be  an 
important  though  not  a  large  feature  of 
steam  railroad  equipments. 

Telephone  in  Railroad  Service 

There  have  been  various  attempts  to 
replace  the  telegraph  with  the  telephone 
for  railroad  dispatching  and  other  re- 
quirements for  communication.  The 
Long  Island  Railroad  has  just  installed 


a  complete  telephone  system  covering  all 
its  lines,  which  is  used  by  the  dispatcher 
as  well  as  by  all  of  the  departments  of 
the  road ;  and  this  system  is  also  con- 
nected with  the  local  exchange  of  the 
New  York  &  New  Jersey  Telephone 
Company.  Another  use  of  the  telephone 
on  railroads,  which  wall  appeal  more  to 
the  general  public,  is  the  installation  of 
telephone  service  on  some  of  the  limited 
trains,  notably  the  "Twentieth  Centurv" 


Gasoline  Feeder  Car. 
Used  to  carry  remote  passengers  to  railway  station. 

and  the  "Lake  Shore  Limited."  While 
the  train  is  standing  in  the  terminal  sta- 
tions the  telephone  at  the  desk  of  the 
stenographer  in  the  observation  car  is 
connected  with  the  local  exchange,  and 
passengers  may  comnuuiicate  with  their 
families  or  can  transact  business  up  to 
the  moment  that  the  train  starts. 

On  some  of  the  English  railroads,  an 
attempt  is  being  made  to  meet  the  com- 
petition of  trolley  lines  and  at  the  same 
time  to  handle  the  local  traffic  by  the  use 
of  steam  motor  cars.  The  Great  North- 
ern of  England  is  putting  on  thirty 
motor  cars  like  the  one  shown  in  the 
accompanying  illustration,  to  run  on  cer- 
tain of  its  divisions,  leaving  the  main 
tracks  open  for  express  trains. 


MARCONI  WIRKLKSS  STATION  AT  C.I.ACE  BAY.  NOVA  SCOTIA. 
One  of  Jho  «it»t  cil«bli»hod  i>n  (liiii  side  llic  Atliintir. 


Save  Lives  and  Property  by  Wireless 


By   ALBERT    CLEAVES 

Commander,  U.  S.  N. 


PEOPLE  who  still  doubt  the  prac- 
tical value  of  wireless  telegraphy- 
are  invited  to  read  the   following 
official  report : 
Naval  Torpedo  Station,  Newport,  R.  I., 
Sir:  Dec.   20,    1905. 

I  have  the  honor  to  submit  the  following 
report  of  the  wireless  station  here,  in  its  rela- 
tions to  maritime  casualties  and  disasters  dur- 
ing the  current  calendar  year: 

(a)  Jan.  3,  1905,  a  wireless  message  was 
received  from  the  S.S.  Pilgrim  that  that 
steamer  had  run  down  a  schooner  in  the 
Sound,  and  to  send  a  tug  to  the  rescue.  This 
casualty-  was  reported  to  the  steamer's  agents. 

(b)  On  Feb.  5.  1905.  1:05  p  m.,  a  wireless 
message  was  received  from  Lightship  No.  66, 
then  en  route  from  New  Bedford  to  her  sta- 
tion at  Nantucket  Shoals,  that  the  ship  was 


jammed  in  the  ice  and  was  in  a  dangerous 
position  off  the  Dumpling  rocks.  The  U.S.S. 
Hist  was  sent  to  her  assistance,  and  the  vessel 
was  saved. 

(c)  On  March  31,  1905,  8:30  p.  m.,  a  wire- 
less message  was  received  from  Lightship  No. 
66,  that  Atlantic  Transport  Steamer  Mackinaiv 
reported  that  she  had  passed  the  steamer 
Manitoii  on  March  24,  in  Lat.  45.4^5,  Long. 
58.40,  with  thrust  shaft  fractured.  The  latter 
was  proceeding  slowly  to  Falmouth.  This 
casualty  was  reported  by  wire  to  the  steamer's 
agents. 

(d)  On  June  1,  1905,  in  accordance  with  a 
request  from  the  Motor  Boat  Publishing  Com- 
pany, New  York,  this  station  notified  the  light- 
ship on  Nantucket  Shoals  to  keep  a  lookout 
for  a  motor  boat  which  was  adrift. 

{e)  On  Aug.  20,  1905,  Lightship  No.  66 
sent  a  message  that  the  British  steamer  Kor- 
rania.  bound  west,  had  her  low-pressure  piston 
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1  I'ALIAN"    BATri.KSHll'    i     ,  ^     :       i,  ,   /    . 
Showing  method  of  stringing  wires  for  picking  up  long-distance  messages. 


broken.  This  was  reported  by  wire  to  the 
steamer's  agents. 

(0  On  Aug.  20,  1905,  2:40  p.  m.,  received 
a  wireless  message  direct  from  the  U.  S.  S. 
Chattanooga,  at  sea,  that  she  had  passed,  in 
a  given  latitude  and  longitude,  a  sunken 
wreck  dangerous  to  navigation.  This  informa- 
tion was  duly  reported  to  the  Hydrographic 
Office  and  to  the  press. 

ig)  On  Sept.  21,  1905,  Lightship  No.  66 
sent  a  message  that  the  German  oil  steamer 
Phoebus  had  had  a  collision  with  unknown 
steamer,  bound  west,  at  10:30  p.  m.,  in  a  fog. 
This  casualty  was  reported  by  wire  to  the 
steamer's  agents. 

(h)  On  Sept.  22,  1905,  when  the  U.S.S. 
Columbia  was  searching  for  the  derelict  sunken 
schooner  Warren,  a  telegram  was  received  at 
this  station  from  the  Philadelphia  Alaritime 
Exchange  of  the  latest  position  known  of  the 
wreck,  obtained  from  an  incoming  steamer. 
This  position  was  sent  by  wireless  to  the  Co- 
lumbia at  3.25  p.  M.  on  the  22d.  At  5:45  p.  m. 
on  the  24th  a  wireless  message  was  received 
from  the  Columbia,  distant  110  miles,  an- 
nouncing that  she  had  destroyed  the  wreck 
of  the  ]Varren.  This  information  was  trans- 
mitted to  the  Maritime  Exchange. 


(/)  On  Dec.  8,  1905,  Lightship  No.  58  sent 
a  message  that  steamer  Coivric  reported  pass- 
ing brigantine  Harry  Smith  of  New  Bedford, 
twenty-live  miles  east  of  lightship,  under  jury 
rudder.  This  information  was  wired  to  New 
Bedford,  and  also  to  the  owners  of  the  brig- 
antine in  Boston. 

(;")  On  Dec.  9,  1905,  the  German  steamer 
Bayonne  reported,  through  Lightship  No.  58, 
that  one  of  her  main  boilers  was  leaking  and 
out  of  order,  and  that  she  would  return  to  New 
York,  and  to  have  a  tug  meet  her  at  1  p.  m. 
the  next  day.  The  information  was  wired  to 
the  agents  in  New  York. 

(k)  On  Dec.  10.  1905,  9  a.  m..  Lightship 
No.  58  reported  that  she  was  in  distress,  and 
to  send  help.  Assistance  was  at  once  sent 
from  Boston,  and  although  the  lightship  was 
lost,   all   hands  were   saved. 

The  above  shows  what  a  tremendous  factor 
wireless   telegraphy   is    destined   to   become   in 
ameliorating    and,    in    many    cases,    altogether 
averting  disasters  on  the  high  seas. 
Very  respectfully, 
Albert  Gleaves,  Comdr.,  U.  S.  N., 
Inspector  of  Ordnance  in  Charge. 

Chief  of  Bureau  of  Equipment. 
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A  Recoonizeci  AXa^ster 


WILLIAM    HADDOW 


Ti  1  r.  itiiy.  1(1  i)c  successful,  must  be 
willing  to  work  and  study.  He 
must  have  ambition  and  com- 
mon-sense. He  should  realize 
that  there  is  a  great  deal  for  him  to  learn 
before  he  becomes  a  machinist.  He 
should  have  at  least  a  common-school 
education. 

He  has  a  good  education  if  he  has  been 
taught  how  to  learn,  and  learned  how  to 
think  intelligently. 

He  must  be  mechanical.  If  not.  he  can 
become  a  machine  hand  ;  that  is,  he  may, 
after  a  time,  become  able  to  run  a  ma- 
chine :  but  he  will  never  make  a  machin- 
ist in  the  highest  sense  of  the  word. 

He  should  be  on  time  at  his  work.  The 
clock  will  go  faster  if  he  does  not  w-atch 
it,  and  he  will  do  more  and  better  work. 

He  should  study  mechanical  drawing. 

He  should  take  a  course  in  a  good  cor- 
respondence school. 

He  should  get  together  a  good  kit  of 
machinist's  tools  as  fast  as  he  can  afford 
it :  for  he  will  find  later  that  it  makes  a 


very  poor  impression  on  his  shopmates 
and  foreman  if  he  has  to  borrow  tools  for 
the  first  job  given  him  in  a  new  shop. 
Cigarette  money  can  be  used  to  buy  tools 
and  help  the  boy.  Cigarettes  help  the 
tobacco  trust  and  the  undertaker.  I  am 
convinced  that  the  boy  who  has  formed 
the  habit  of  smoking  cigarettes  cannot 
become  a  good  machinist.  I  have  never 
seen  a  boy  of  this  class  wdio  was  not 
stupid  ;  and  I  have  not  been  able  to  decide 
whether  they  smoked  cigarettes  because 
they  were  stupid  or  were  stupid  because 
they  smoked  cigarettes :  but  I  do  know 
that  the  boy  who  habitually  smoke§  them 
is  stupid,  dull,  listless,  dazed,  and  useless 
in  a  machine  shop. 

The  boy  should  not  be  discouraged  if 
his  foreman  does  not  at  once  notice  that 
he  is  the  brightest  boy  that  ever  came  into 
a  shop.  He  should  give  the  foreman  a 
little  time.  It  will  be  noticed  if  this  is  so, 
and  that  without  having  to  be  told 
about  it. 

He  should  remember  that  he  has  been 
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blessed  with  two  eyes  and  two  ears  and 
but  one  tongue.  This  is  not  a  mistake 
of  nature. 

He  should  try  how  well  he  can  do  the 
work  given  him,  not  how  much  he  can 
do,  until  he  becomes  familiar  with  it.  He 
will  find  that  speed  will  come  with  prac- 
tice. Above  all,  he  must  be  thorough, 
and  he  must  think  of  his  work. 

He  should  remember  that  the  men  in 
the  shop  know  what  he  does  not  know. 
He  will  lose  nothing  by  admitting  the 
fact. 

He  should  be  obliging.  If  he  shows  a 
disposition  to  take  hold  and  help  when 
needed,  he  will  find  that  the  man  helped 
Vv'ill  help  him ;  and  the  boy  needs  it  more 
than  the  man. 

He  should  take  at  least  one  good  trade 
paper.  A  good  trade  paper  is  up  to 
date.  The  new  work — the  work  that 
men  are  doing  to-day — is  being  discussed 
therein,  and  he  will  be  greatly  benefited 
thereby.  Mechanical  books  are  good  ;  but 
the  trade  paper  is  better,  because  the  ma- 
chinist's business  is  changing  so  rapidly 
— new  tools  are  being  brought  out  and 
old  ones  improved  to  such  an  extent — 
that  he  can  keep  in  the  procession  only 
by  keeping  thoroughly  posted.  In  doing 
this,  the  trade  paper  will  be  of  great  as- 
sistance. He  should  read  the  advertis- 
ing pages. 

He  should  make  a  collection  of  manu- 
facturers' catalogues,  many  of  which  to- 
day are  good  books  of  reference. 

The  boy  should  apply  in  person  for  a 
position.  A  dear  old  lady  once  called 
upon  me  to  get  a  position  for  her  boy. 
After  her  description,  I  was  surprised 
when  he  showed  up.  He  said  his  name 
was  "Willie."  He  was  nearly  six  feet 
long  and  a  few  inches  wide.  He  was  a 
dear,  good  boy ;  but  he  could  not  stand 
the  good-natured  chaff  of  the  other  boys 
in  the  shop,  and  went  back  to  his  mother. 
He  was  a  veritable,  irritable  mother's 
boy. 

The  boy  will  not  be  given  good  work  at 
first.  The  way  to  get  the  good  work  is 
to  do  well  what  is  given  him.  The  fore- 
man can  judge  of  his  ability  only  by  the 
manner  in  which  the  work  given  him  is 
done ;  and  he  may  be  certain  that  he  will 
not  be  trusted  on  better  work  until  he 
has  shown  that  he  is  worthy  of  the  con- 
fidence. 


The  new  apprentice,  in  many  shops, 
has  to  keep  the  floor  clean.  He  should 
remember  that  oily  waste  and  sweepings 
are  more  liable  to  catch  fire  when  at  the 
bottom  of  a  barrel  than  on  the  floor,  no 
matter  what  is  on  top  to  hide  them.  He 
should  keep  the  floor  clean  under  the 
benches.  I  am  always  willing  to  risk  the 
middle  of  the  floor  if  the  boy  will  clean 
the  corners. 

The  oil  that  goes  on  the  floor  is  wasted. 
It  is  not  necessary  to  give  every  part  of 
the  machine  a  bath,  although  it  may  be 
so  drv  that  it  is  screeching  for  a  drink. 
Oil  should  go  on  the  bearing  surfaces, 
and  it  will  not  go  there  if  the  oil  holes  are 
plugged  with  dirt. 

If  running  a  lathe,  he  should  not  keep 
the  feed  just  fast  enough  and  coarse 
enough  to  escape  the  criticism  of  his  fore- 
man.     A    machine   tool    should    not    be 


He  Should  Take  a  Course  in  a  Good 
Correspondence  School. 

abused ;  but  it  should  be  run  to  its  fullest 
capacity.  In  roughing  out  work,  care 
should  be  taken  to  leave  stock  enough  to 
finish,  but  not  enough  to  make  more  cuts 
than  are  absolutely  necessary.  Work  held 
in  a  lathe-chuck  should  be  supported  if 
it  stands  out  far  enough  to  prevent  tak- 
ing a  good  chip  without  danger  of  break- 
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injj  the  tool.  It  will  Jsivc  tiino  to  j;it  tlir 
-icaily  rvst  «>n  it. 

In  ninninii  a  plaiuT.  the  tt><>l  must  have 
time  lo  tlrup  hack  into  position  for  cut- 
tinir.  0\\  line  work,  enough  space  should 
hi  illoweil  for  the  phmer  platen  to  start 
\  .>thly    In-ft^re    the   t(,>t>I    touches 

V  :  hut  the  platen  should  have 
ru>h  wIiUts  to  jjct  liack  aurl  do  sonie- 
thini;.  The  hoy  is  not  earning  money 
while  the  planer  ttnil  is  cuttini;-  air.  lU- 
must  think,  on  planer  work,  not  how 
nuinv  .straps  can  he  used,  hut  how  tew  ; 
hut  enough  nuist  he  used  to  hold  the 
work,  and  they  must  he  so  arrantjed  that 
the  work  is  not  sprunjr  out  of  shape. 

The  tt^ls  nuist  he  kept  sharp  and  in 
i;o«"h1  c«indition. 

.\  hole  cannot  he  tapped  (Uit  the  size 
ordered  if  drilled  the  full  si/A-  of  the  tai). 


He  Should  Give  the  Foreman  a  Little  Time. 

A  one-inch  drill  will  not  drill  a  one- 
inch  hole  if  the  point  of  the  drill  is 
ground  a  sixteenth  of  an  inch  off  the 
center.  The  operator  should  not  drill 
full  size  into  the  work  before  finding  out 
whether  or  not  the  drill  is  cutting  where 
he  wants  the  hole.  A  twist  drill  may 
make  the  hole  just  where  it  is  wanted 
without  running  ofT  on  one  side ;  but  if 


the  opi'iator  is  not  drilling  through  a 
hn>hed  hxture.  he  had  belter  lind  out.  Ik- 
can  change  it,  and  make  a  good  piece  of 
work,  only  if  it  is  done  before  the  drill 
cuts  full  si/.e.  This  mistake  is  made 
everv  day.  and  it  is  one  ])iece  of  careless- 
ness for  which  there  is  absolutely  no  ex- 
cuse. It  i^  the  oi)i'r;ilor's  business  to 
know,  not  to  guess,  that  it  is  all  right; 
and  the  fact  that  it  was  center-i)uncbe(l 
and  l.'iid  out  all  right  does  not  ])revent  the 
drill  from  miming. 

A  tap  will  not  go  any  further  after  it 
has  struck  the  bottom  of  the  hole.  We 
have  all  proved  it.  The  boy  should  not 
try  it.  lie  may  have  more  pieces  when 
be  gets  through,  but  lie  will  wish  be 
had  but  one  liefore  he  gets  the  broken 
])ieces  out. 

The  boy  cannot  ream  a  hole  one  inch 
if  he  has  drilled  it  an  inch  and  a  thirty- 
second,  and  he  can  and  will  do  this  with 
a  drill  the  right  size  for  the  reamer  if  he 
is  not  attending  strictly  to  business. 

The  boy  should  not  make  excuses ;  he 
should  do  the  work  right.  It  does  him 
no  good  to  tell  his  foreman  that  he  "did 
not  think  of  that."  He  is  paid  to  think 
of  what  he  is  doing,  and  he  will  never 
amount  to  anything  if  he  does  not  think. 

The  machinist  who  has  graduated 
from  a  large,  well-equipped  shop  is  in 
many  cases  at  a  disadvantage  when  com- 
pared with  the  man  who  has  learned  his 
trade  in  a  large  job  shop ;  because  the 
job-shop  machinist  seldom  has  every- 
thing to  work  with  and  must  devise 
means  and  fixtures  for  nearly  every  piece 
of  w^ork  given  him.  He  learns  to  think, 
and  to  think  quickly  and  intelligently.  He 
cannot  go  to  the  tool-room  or  stock-room 
and  get  tools  or  material  to  suit  every 
job.  and  he  must  depend  largely  upon  his 
own  resources.  There  is  no  time,  on 
most  repair  work,  to  get  out  drawings  or 
patterns,  fixtures  or  tools.  The  ,work 
must  be  done,  and  done  at  once.  The 
customer  is  there  waiting  for  it ;  and 
often  the  whole  shop  knows  it,  as  his 
factory  may  be  shut  down  at  a  great 
loss. 

In  the  small  shop  or  job  shop,  the  man 
must  be  capable  of  doing  his  own  think- 
ing ;  and  the  boy  starting  in  a  job  shop 
is  generally  put  helping  the  older  hands, 
and  has  a  better  chance  to  see  and  learn 
how  the  work  is  done.    In  the  large  shop, 
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a  great  deal  of  the  planning  and  thinking 
is  done  for  him  ;  he  is  supplied  with  all  the 
special  tools,  fixtures,  and  drawings,  so 
that  if  he  is  a  good  machine  operator  he 
can  do  good  work ;  but  he  cannot  do  it 
alone.  He  is  part  of  a  machine,  and  is  at 
a  loss  when  anything  new  or  irregular 
comes  up.  In  a  large,  up-to-date  shop, 
he  learns  the  use  of  modern  tools,  and 
sees  more  of  the  new  methods  and  fixt- 
ures for  turning  out  good  work  quickly 
and  cheaply ;  but  he  does  not  get  the 
variety  of  work  he  would  in  the  smaller 
shop,  and  is  therefore  more  apt  to  become 
a  specialist  on  some  particular  machine 
— that  is,  more  of  a  machine  operator 
than  a  machinist  in  the  largest  sense — • 
because  economy  in  production  comes 
from  keeping  a  man  on  the  same  work 
so  that  he  becomes  expert  in  that  line. 
Therefore,  in  •  the  large  shops,  we  are 
more  apt  to  find  lathe  hands,  planer 
hands,  milling-machine  and  drill-press 
hands,  and  so  on,  than  the  regular  all- 
'round  machinist.  Of  course  it  is  much 
easier  to  become  expert  on  one  machine  ; 
but  the  young  man  we  have  in  mind  is 
ambitious,  and  does  not  intend  to  be  al- 
ways holding  down  a  job  for  day's 
wages.  He  wants  a  position  with  a  sal- 
ary attachment,  and  therefore  he  should 
endeavor  to  obtain  a  working  knowledge 
of  every  part  of  the  machinist's  trade.  He 
cannot  afford  to  overlook  any  part  of  it. 
He  should  know  how  to  do  the  work 
himself  to  be  able  to  direct  others  later ; 
and  he  will  find  that  moulding,  pattern- 
making,  sheet-iron  work,  blacksmithing, 
and  a  number  of  other  trades  are  so 
closely  allied  with  the  machinist's  trade 
that  he  should  take  advantage  of  every 
opportunity  to  become  familiar  with  all 
the  mechanical  trades.  He  will  need  it 
all  later  ;  and,  once  obtained,  it  is  easily 
carried  from  place  to  place,  with  nothing 
to  pay  for  excess  baggage.  He  should 
study  steam  and  its  properties,  thus  be- 
coming familiar  with  the  steam  engine 
and  its  wonderful  simplicity  and  effi- 
ciency ;  gas  and  the  gas  engine  and  its 
wonderful  eccentricities ;  electricity  and 
its  vivid  unexpectedness.  In  fact  the  ave- 
nues of  knowledge  which  open  up  and 
radiate  from  a  study  of  the  machinist's 
trade,  impress  upon  us  the  comparatively 
small  amount  of  knowledge  it  is  possible 
to  acquire  in  a  lifetime. 


The  boy  will  never  have  learned  it  all 
in  the  machinist's  trade.  It  will  take 
him  years,  perhaps,  to  find  out  how  little 
he  knows;  but  after  he  does  learn  this, 
if  he  is  the  right  kind  of  a  boy,  his  prog- 
ress will  be  rapid. 


He  Said  His  Name  was  "Willie." 

The  machinist's  trade  is  hard  work 
in  some  respects,  but  extremely  interest- 
ing. He  will  get  his  hands  soiled,  but 
the  money  is  clean  and  honestly  earned. 

The  man  who  claims  that  he  is  doing 
all  he  is  getting  paid  for  and  will  work 
hard  to  do  no  more,  is  generally  paid 
for  more  than  he  does,  and  is  at  a  stand- 
still as  far  as  promotion  is  concerned.  He 
is  liable  to  be  out  of  work  a  good  part  of 
his  time,  and  abuse  of  the  foreman  who 
discharged  him  does  not  help  him  to  get 
another  position. 

It  is  the  cheap  man  who  is  always  look- 
ing for  work — the  man  who  cannot  stand 
alone,  and  who  must  have  someone  else 
do  his  thinking  for  him. 

To  the  boy  who  is  just  starting  at  the 
foot,  the  top  of  the  ladder  may  seem  at 
a  dizzy  height ;  but  if  he  will  work  and 
think,  giving  his  whole  mind  to  what  he 
is  doine,  he  will  soon  find  that  the  rungs 
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arc  not  far  npart  aiul  that  many  of  tluin 
arc  alrvatly  W\>^\\  him.  Als»».  that  each 
stc|j  accomphshiul  n\akcs  the  next  one 
easier. 

The  \v»>rM  owes  him  a  hviiip:  hut  this 
is  not   an   asset   unless  he   hustles,      lie 


The  Tools  Must  Be  Sharp. 

should  not  be  too  anxious  aljout  the 
amount  of  his  salary  at  first.  All  through 
life  he  will  get  less  than  he  thinks  he  is 
worth.  He  may  be  worth  less  than  he 
thinks,  although  not  worthless  by  any 
means.  A  man  has  to  earn  more  than  he 
receives  before  he  can  get  more ;  the 
greater  he  makes  this  difference,  the 
greater  will  be  the  increase  when  it 
comes,  and  the  more  apt  it  is  to  come. 
He  should  get  into  the  habit  of  proving 
all  that  he  does :  and  this  habit  should  en- 
able him.  not  only  to  know  when  he  is 
worth  a  larger  salary,  but  to  prove  it  to 
his  employer. 

The  good  machinist  is  seldom  out  of 
employment ;  and.  while  the  average  rate 
of  wages  is  less  than  in  some  other 
trades,  he  has  steady  work  and  is  inside, 
so  that  he  does  not  lose  time  and  wages 
on  account  of  the  weather. 


An  I'liL^iiieer  is  worth  more  it  ho  is  a 
machinist  and  can  do  his  own  rojjairs, 
or.  in  largei-  plants,  oversee  them  and 
know  that  the  work  is  done  correctly.  A 
thoroughly  good  machinist  has  learned  to 
take  nothing  for  granted,  and  kii.)ws  that 
"eternal  vigilance  is  the  i)ric-e  of  good 
work."  I'"or  this  and  many  othrr  reasons, 
his  training  tits  him  lor  ])osilions  of  re- 
sponsibility ;  and  the  chances  of  success- 
ful careers  for  bright.  ca])al)le  boys  are 
better  to-day  than  ever  before  in  the 
machinist  business. 

One  of  the  hardest  things  in  life  is  the 
fact  that  a  man  has  to  have  years  of  ex- 
perience before  he  is  willing  to  admit, 
even  to  himself,  the  magnitude  of  his 
ignorance.  It  is  onh'  the  very  young 
who  know  it  all.  The  young  man  of 
twentv  is  willing  and  anxious  to  give 
advice  ;  the  man  of  forty  is -willing  to  \)^y 
to  get  it,  but  he  seeks  it  from  men  of  ex- 
l)eriencc. 

In  the  line  of  invention,  the  ()])poi'tuni- 
ties  are  greater  than  in  almost  any  other 
business.  The  machinist  may  obtain  pat- 
ents for  his  inventions,  which,  when  as- 
signed to  his  emj^loyer,  may  be  worth 
thousands  of  dollars  to  the  latter,  and  this 
often  without  losing  his  position  ;  while 
he  has  the  satisfaction  of  knowing  that 
his  inventions  have  advanced  the  inter- 
ests of  his  employer  if  not  his  own.  And 
you  know  we  are  taught  that  it  is  not 
right  for  the  employee  to  be  too  selfish. 

The  inventor  has  probably  done  more 
for  the  world  and  less  for  himself  than 
any  other  individual.  And  this  is  none 
the  less  true  because,  when  the  patent  is 
allowed,  he  usually  wants  an  even  million 
dollars  for  it.  Many  inventors  still 
want  it. 

The  world  owes  more  to  the  machinist 
than  is  generally  realized.  The  splendid 
position  of  the  United  States  in  the  world 
to-day  is  largely  due  to  her  machinists, 
who.  by  their  special  tools  and  labor-sav- 
ing machinery,  designed  and  built  by  ma- 
chinists, have  made  it  possible  for  her  to 
compete  successfully  with  foreign  manu- 
facturers, and  have  enabled  her  to  sell 
and  to  deliver  to  other  parts  of  the  world, 
freight  paid,  manufactured  products  at 
a  less  price  than  the  cost  of  manufacture 
would  be  in  those  places,  and  this  at  a 
fair  profit.  The  unfair  profit  is  obtained 
by  charging  her  ow^n  citizens  a  higher 
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price,  and  allowing  them  to  pay  the 
freight.  The  fact  that  we  can  build  bet- 
ter bridges,  build  them  cheaper,  and  de- 
liver them  on  time — and  the  time  about 
half  what  other  countries  require — is 
largely  due  to  our  labor-saving  machin- 
ery. The  Oregon,  the  rapid-fire  gun,  the 
bicycle,  the  horseless  carriage,  the  steel 
sky-scraper,  the  Brooklyn  Bridge,  the 
locomotive,  the  sewing  machine,  have  all 
been  made  possible  and  practicable  by 
the  machinist.  In  fact  it  would  be  next 
to  impossible  to  mention  anything  manu- 
factured that  does  not  depend  more  or 
less  for  its  excellence  upon  the  machin- 
ist. He  manufactured  the  article  in  ques- 
tion, or  he  made  the  machine  that  manu- 
factured it ;  and  he  designed  and  made 
the  tools  that  made  the  machine  possible. 
There  is,  perhaps,  no  other  trade,  and 
very  few  professions,  that  require  the 
high  order  of  intelligence,  the  study,  the 
application,  the  real  hard-headed  com- 
mon-sense, the  surgeon's  delicacy  of 
touch — for  instance,  in  the  fitting  of  fine 
work — that  the  machinist's  trade  de- 
mands to  give  the  excellent  work  and  the 
interchangeability  of  parts  found  in  the 
modern  rifle  or  sewing-machine.  The 
range  of  his  work  is  from  a  needle  to  a 
battleship ;  from  automatic  machinery 
that  "would  talk  French  had  it  one  more 
movement"  to  measuring  machines 
guaranteed  not  to  vary  more  than  the 
fifty-thousandth  part  of  an  inch  from 
the  absolute.  This  precision  will  per- 
haps be  better  appreciated  when  it  is  re- 
membered that  one  hundred  and  fifty 
times  this  limit  of  variation  is  only  equal 
to  the  diameter  of  the  average  human 
hair.  Standard  plug  and  ring  gauges, 
to  take  a  specific  example,  are  so  accu- 
rately fitted  to  each  other  that  the  ex- 
pansion due  to  the  warmth  of  the  hand, 
if  the  plug  be  held  in  it  for  a  few  mo- 
ments, will  make  it  impossible  to  insert 
the  plug  in  the  ring ;  while,  if  the  ring 


be  expanded  in  the  same  way,  the  plug 
will  drop  clear  through  it. 

When  the  machinist  has  become  skill- 
ful enough  to  fulfill  the  above  require- 
ments, he  may  receive  from  $2.50  per  day 
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up  to  whatever  he    can    make    himself 
worth  and  prove  it. 

The  wonderful  activity  in  manufactur- 
ing at  the  present  time  will  increase 
owing  to  the  growth  of  the  United 
States ;  or  the  growth  of  the  United 
States  will  increase  owing  to  the  won- 
derful manufacturing  activity.  Which- 
ever way  you  look  at  it,  machinists  will 
be  in  demand ;  and,  although  we  have  so 
many  first-class  men,  the  demand  for 
really  good  men  is  greater  than  the 
supply. 


The  Railroad  as  Surgeon 

Systcmatii-  lii>triictit)n  in  Ambulance  Work  on  bnfflish  Railways 


By  FRITZ  MORRIS 


M'  'i\l"  ilmii  thirty  yoars  acr(\  the- 
LoiultMi  vS:  Xortluvcstcrn  Kail- 
way  Company  commenced  to 
supply  their  larj^er  stations 
with  certain  amhiilance  applianceJi,  Be- 
fore ctiiii|)ments  of  the  kiml  could  be  ex- 
teiulccl,  Iiowcver.  it  became  necessary  to 
encourage  the  men  to  obtain  instruction 
bow  to  use  tbem.  In  1878  the  St.  John 
Ambulance  Association  was  instituted  as 
a  department  of  the  Ancient  Order  of  St. 
John  of  Jerusalem,  in  Eni^land.  Railway 
men.  miners,  and  policemen  were  amoncj 
the  earliest  pupils  of  the  new  humanitar- 
ian society,  and  in  that  year  ambulance 
classes,  composed  of  railway  companies' 
servants  only.  bc,e;an  to  be  formed.  I-'irst- 
Aitl  manuals  and  bandages  were  provided 
free  of  cost  to  members  ;  the  company's 
surgeons  and  other  medical  gentlemen  in- 
terested themselves  as  lecturers ;  and  ex- 
aminations of  candidates  were  conducted 
by  the  Association,  who  presented  a  cer- 


Ambilance  Workers  Removing  Injured. 


titioatc    to    each    member    satisfying    the 
examining  officers. 

Managed  by  Company 

l^lic  promotion  of  these  classes  was, 
for  some  years,  left  to  individual  effort ; 
but  in  1890  the  company  undertook  to 
organize  b^irst-Aid  instruction  from  head- 
(juarters  and  to  defray  the  entire  cost. 
Members  of  the  company's  staff,  to  tlic 
number  of  thirty  or  over,  enroll  them- 
selves as  members  of  an  "ambulance" 
class ;  and,  the  services  of  a  local  medi- 
cal practitioner  having  been  secured  for 
purposes  of  instruction,  First-Aid  books, 
stretchers,  splints,  bandages,  and  an- 
atomical diagrams  are  sent  down  from 
]uiston,  the  hea(k|uarters.  The  minimum 
number  of  lectures  given  is  five — each 
followed  by  instruction  in  the  practical 
work  of  arresting  hemorrhage  from 
wounds,  bandaging,  methods  of  lifting 
and  carrying,  etc.  At  the  conclusion  of 
the  course,  a  medical  man,  appointed  by 
the  St.  John  Ambulance  Association,  ex- 
amines the  class,  and  certificates  of  two 
kinds  are  awarded.  The  first  are  given 
to  candidates  who  have  passed  one  ex- 
amination ;  the  second  are  awarded  when 
the  candidates  have  passed  two  examina- 
tions held  at  an  interval  of  at  least  twelve 
months  apart.  To  those  who  complete 
the  course  and  pass  a  third  examination, 
the  medallion  of  the  Association  is  pre- 
sented by  the  Com])any. 

Regarding  the  London  &  Northwxst- 
ern's  relationship  to  the  St.  John  Ambu- 
lance Association,  it  might  be  noted  that, 
while  the  appointment  of  examiners  and 
the  issuing  of  certificates  have  always 
rested  with  the  Head  Office  of  the  Asso- 
ciation, the  Company  had  formerly  to  ar- 
range with  their  local  centers  for  thtj 
intsruction  of  the  classes.  In  1897,  how^- 
ever,  the  London  &  Xorthwestcrn  Rail- 
way became  itself  a  "center"  of  the  xA-sso- 
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ciation,  enabling  the  Company  to  deal 
directly  with  the  St.  John's  Gate  in  refer- 
ence to  all  ambulance  matters. 

Annual  Competition  Established 

A  large  number  of  men  having  ob- 
tained First-Aid  certificates,  the  question 
arose  as  to  the  best  method  of  retaining 
and  extending  the  knowledge  gained  in 
the  classes.  With  the  view  of  attaining 
this  object,  the  directors,  in  1896,  estab- 
lished an  annual  competition  between 
teams  of  five  men  each  in  the  eleven  dis- 


or  "station"  contests,  at  which  the  best 
team  to  represent  the  Station  in  the  Dis- 
trict competition  is  decided. 

In  addition  to  these  London  &  North- 
western contests,  there  is  also  an  annual 
Inter-Railway  Ambulance  Competition. 
The  St.  John  Ambulance  Association,  in 
the  Diamond  Jubilee  year,  1897,  to  cele- 
brate the  longest  reign  in  English  his- 
tory, decided  to  establish  a  series  of  Am- 
bulance Competitions  one  of  which 
should  be  open  to  all  railway  companies 
in  England  and  Wales,  and  to  ofifer  a 
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tricts  into  which  the  line  was  divided, 
and  presented  a  Challenge  Shield,  to  be 
held  for  one  year  by  the  winning  team  in 
the  "Final"  contest,  in  which  should  be 
entered  the  best  team  from  each  of  the 
eleven  districts.  Each  member  of  the 
winning  team  in  the  "Final,"  and  also 
the  individual  members  of  the  best  teams 
in  the  District  competitions,  receive  valu- 
able prizes  from  the  Company,  the  judges 
in  all  cases  being  medical  men. 

Five  Hundred  Take  Part 

These  competitions  undoubtedly  stimu- 
late the  interest  of  the  employees  in  am- 
bulance work ;  and  the  training  so  ob- 
tained is  a  valuable  supplement  to  the 
instruction  the  members  have  gained  in 
the  classes  through  which  the  competitors 
must  have  passed.  About  500  members 
take  part  in  the  District  competitions  an- 
nuallv,  besides  those  who  train  for  local 


Challenge    Shield   and   other   prizes    for 
open  competition. 

Twenty-four  Companies  Interested 

Railway  ambulance  men  take  the  keen- 
est interest  in  this  competition.  In  1905, 
twenty-four  railway  companies  were  rep- 
resented by  teams  in  the  contest.  Pre- 
liminary heats  are  held  on  three  success- 
ive days — one  in  the  provinces,  and  two 
in  London — to  decide  the  six  best  teams, 
who  again  compete  in  the  "Final."  The 
London  &  Northwestern  (Wolverton) 
team  succeeded  in  winning  the  Shield  in 
1899,  and  this  Company's  team  has  se- 
cured a  place  in  the  "Final"  on  three 
other  occasions. 

The  total  number  of  the  London  & 
Northwestern  ambulance  members  on  the 
register,  December  31,  1904,  was  5,992, 
or  7  per  cent  of  the  entire  stafif.  The 
practical  character  of  the  movement  is 
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shown  by  tlio  fact  that  n(^  K-ss  than  J.()51 
cases  of  acciiUnt  wi-ro  rcpoitcil  as  havini; 
been  aiilctl  l»y  tlu*  company's  anihnlancc 
mcinlH-rs  during;  that  year,  l-'orty  of  the 
jHTsons  injurctl  were  passcnj^ors  or  scrv- 

or  traders,  all  the  rest  heinq;  the 
•>any's   own    servants.      iMirtnnately 

reat  majority  of  the  cases  were  only 
-  !i  acci«!ents  ;  Imt,  whatever  the  extent 
o!  the  injury,  it  must  always  he  a  i;reat 


rili<f  to  the  patient,  and  a  source  of  satis- 
faction to  the  "l'"irst-Aider,"  to  he  alile 
to  i;"ive  i)ronipt  and  intelli.i;ent  assistance 
in  an  emergency.  An  increasing-  nuiiil)er 
of  the  C'oinpany's  servants  are  ((ualit'yini; 
to  reniler  "JMrst-Aid"  efticiently.  and  llie 
directors  and  oflicers  fully  recoq;nize  the 
ini])ortance  of  the  work  and  are  always 
jirepared  fo  do  everytliinj^  possible  for 
its  furtherance. 


Unessential 


^"^^^^HE  tliinf*  tKat  troubles  me  most,  begad, 
j(k  VA         Says  I  to  myself,  says  I  ; 
-V^^    The  tbing  I  tbink  about  most,  my  lad, 
C^  Is  •wby  -  -  wby  —  wby  ? 

^Vby  are  ■we  born  to  die  ? 
And  ■v^'by  do  we  figbt  and  lie 
For  a  little  space  in  a  useless  place 
Xbat  we  cannot  keep  and  we  may  disgrace?  — 
Says  I  to  myself,  says  I. 

I  needn  t  trouble  you  tben,  my  lad. 

So  answered  myself  to  me ; 
Tbe  "wby  '  don  t  cut  any  ice,  begad — 

Tbe  "bow  "  is  tbe  tbing.  you  see  ; 

For  tbe  "wby"  in  tbe  case,  maybe, 

^Vlll  be  plain  ■when  your  souls  set  free; 
But  if  you  -wait  for  your  final  fate 
To  learn  the  "how,"  it  ■will  be  too  late — 

So  ans^wered  myself  to  me  ! 

And  it  9  good  advice  that  you  give,  begad. 

Says  I  to  myself,  says  I  ; 
For  a  fello^w  has  got  to  live,  my  lad. 

As  sure  as  he  s  got  to  die. 

So  it's  up  to  you  to  try 

Your  best,  as  tbe  days  slip  by. 
To  do  your  task  till  tbe  years  unmask 
Tbe  secret  at  last  —  and  then  you  can  ask, 

And  perhaps  they'll  tell  you  -w^hy  ! 

— Cleveland  Leader. 


"HAWTHORNE  WAS  COMING  FOR  JOHNSON." 


Y 


OU'RE  right,  Mac,"  I  said, 
"entirely  right.  Hawthorne 
certainly  was  the  fastest  thing 
in  the  way  of  a  superintendent 
that  ever  pulled  into  a  terminal  on  this 
road.  He  was  the  fastest  /  ever  saw, 
anyhow,  and  I  guess  I've  seen  as  many 
as  most  of  us." 

"Well."Ingraham  said, "I  never  worked 
under  this  Hawthorne  you  fellows  brag 
so  much  about,  but  I'll  bet  he  wasn't  any 
better  than  Digby,  out  on  the  Midland 
Division,  where  I  grew  up,  if  he  was 
as  good.     Now,  there  was  a  man — " 

Mac  shut  Ingraham  up,  right  there. 

"You're  only  a  kid,"  he  told  him,  and 
then  he  said : 

"You  ought  to  have  been  here  when 
Hawthorne  was,  and  hear  him  say 
things  like  'everything  you  can't  see 
means  red,  and  red  means  stop!'" 

Ingraham  jeered.   I  got  a  little  sore.   I 


refilled  and  lighted  my  pipe,  and  made  a 
safetv-valve  of  that  with  my  teeth. 

Things  were  rather  slow  around  the 
General  Manager's  office  that  Sunday 
morning.  The  road  was  in  first-class 
shape,  all  right,  barring  a  slight  falling 
ofif  in  movement  of  east-bound  loads.  My 
job  as  private  secretary  to  the  General 
Manager  required  me  to  hang  around  to 
tell  things  like  that,  in  case  he  telephoned 
in,  to  "the  old  man,"  as  we  sometimes 
called  Mr.  Carruthers — the  times  we 
didn't  call  him  "the  G.  M."  All  depart- 
ments were  in  first-class  shape.  So  In- 
graham, a  draftsman  in  the  Chief  Engi- 
neer's office,  and  Mac,  the  General  Su- 
perintendent's secretary,  had  dropped  in 
on  me  for  a  gossip. 

Ingraham's  jeer  sort  of  "got  me."  So  I 
smoked  away  at  my  pipe,  thinking  of 
old  times  with  Hawthorne,  the  best  boss 
I  had  ever  had. 
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till:     I  r.K.  It 


'    \l,h;.l/.I.VE 


Ami  then.  I  iloDt  kmiw  liow  it  was.  1 
lK\ijan  to  talk. 

"Infjraham,"  I  s;»itl,  "the  block  is 
against  you.  Now.  you  may  think  you 
arc  a  railriKider  lK*causo  you  draw  ciroks 
aiul  curly-cues  on  clean  pai»cr  w  ith  a  lot 
of  high-priced  toy  tcM)ls  when  some  one 
t.  i!n  vou  to.     I'ut  when  you  sneer  at  a 

..-A  like  Hawthorne,  you  make  me  think 
the  business  you  are  in  is  too  heavy  for 
you.  Vou  get  in  to  clear,  and  watch  Mac 
and  me  go  l)y.  We're  going  to  show 
^x'l."  I  said,  "a  few  examples  of  first- 
railroading  :  and  we're  going  to  con- 
Mw^e  you  that  that  amateur.  Dighy.  out 
on  the  .Midland,  can't  come  anywhere 
near  an  artist  like  Hawthorne." 

"What  I'm  going  to  tell  you,"  I  said, 
"happened  the  day  I  reported  to  llaw- 
thi'rne  for  work — the  morning  of  John- 
son's wreck.  Vou  remember  that.  Mac. 
I  had  come  in  from  Ohio  the  night  before 
on  the  General  Manager's  private  car.  I 
had  been  at  the  Golden  Point  Vard  office, 
here  at  headcjuarters.  I  didn't  like  it.  I 
was  tracing  cars.  I  didn't  like  anything 
except  cnrley-cues — my  kind,  shorthand 
— and  a  «|uick  set  of  keys  in  a  typewriter. 
and  good,  clean,  hot.  small  words  like  the 
railroad  English  Hawthorne  could  use. 
I  wanted  to  write  his  stuff.  I  wanted  to, 
bad.  I  knew  all  about  him.  So,  the  'G. 
M.,'  coming  in  on  his  car  that  night,  just 
because  I  had  not  gotten  up  a  hot  box 
about  going  out  with  him.  unexpectedly, 
when  his  own  letter-writer  was  sick  on 
Christmas  night,  leaving  fourteen,  more 
or  less,  sorrowing  girls  behind,  and  be- 
cause I  can  take  English  and  read  it 
afterward,  too,  almost  as  fast  as  number 
two's  time,  why,  'the  old  man,'  when  I 
flagged  him,  said : 

"O.  K.  You  go  to  Hawthorne  to- 
morrow when  we  get  in,  and  tell  him  to 
give  you  the  job ;  and,  if  he  wants  to,  he 
can  call  me  up.' 

"I  did  it.  I  sat  down  in  Hawthorne's 
room.  He  'phoned  'the  old  man.'  'Bout 
two  minutes  later  he  pointed  across  his 
desk  to  the  opposite  seat,  and  said  'Sit 
in.'  Just  like  clockwork.  No  recom- 
mendations from  yardmasters,  no  'corre- 
spondence through  the  usual  channels,' 
just— 'Sit  in.' 

"I  was  as  tickled  as  Jim  Kelley  is  when 
'the  old  man'  says  to  him  'Clean  up  that 


.^('.■^  ul  yours;  were  gomg  car-ndnig. 
h'vervluxlv  on  this  road  has  seen  Kelley 
grin  when  "tlK-  nld  man'  climbs  up  in 
.^O.t's  cab  with  him.  And  that's  just  the 
way  1  felt.  Hawthorne  just  sort  of 
smiled  at  me.  That  fellow  has  tlie  plcas- 
antest,  sweetest  smile  of  any  man  [ 
know.  He  t.alked  to  me  a  lillle.  He 
said  'I  like  to  have  the  man  that  writes 
for  me  somewhere  witliin  reach  ])retty 
nearly  all  the  time.  Catch  on?  lUit  for 
the  love  of  God,  don't  follow  nic  around 
so's  it  can  be  noticed.  I  don't  want  to 
look  like  a  light  engine  held  to  the  rails 
with  a  trailer.    Catch  on?' 

"I  was  'on.'  all  right.  Understanding 
that  man  was  always  like  making  a  time 
card  for  a  one-train  branch.  So  when 
he  got  up.  a  few  minutes  later,  to  get 
some  little  piece  of  information,  and 
walked  into  'D.  O.'s,'  as  we  used  to  call 
the  dispatcher's  room  on  this  division,  I 
made  it  my  run  to  be  examining  the  train 
sheet  in  there,  just  at  his  elbow^ 

"It  was  the  Sunday  before  New  Year's 
— nice  Sunday  morning,  just  like  this, 
and  about  11  :10.  Hawthorne  and  I  got 
into  that  room  just  in  time  to  sec  hell — 
literal,  raging  hell — ^l^reak  loose. 

"Johnson  was  handling  the  Ohio 
Branch  wire.  Best  dispatcher  that  ever 
got  sparks  out  of  a  key.  I  got  a  look  at 
Johnson's  face.  He  went  white,  then  he 
got  red,  then  he  turned  green — sort  of  a 
yellow'ish  green.  He  was  yelling  'blue 
murder'  in  eighteen  different  kinds  of 
cuss  words.  lie  wasn't  talking  just  over 
the  noise  of  the  keys  and  sounders.  He 
w-as  screaming!  1  couldn't  make  out  at 
first  just  what  he  was  saying.  No  one 
could.  Then  we  all  listened  to  his  key. 
I  heard  him  say  'dam  u,'  'dam  u,'  'dam  u,' 
over  and  over  again,  to  'II.  O.,'  operator 
at  Houghton  ;  then  the  same,  only  worse, 
to  'B.  X.,'  operator  at  Brixton.  Then 
Hawthorne  was  'on'  to  what  was  hap- 
pening, and  was  coming  for  Johnson ; 
and  he,  Johnson,  why  he  just  laid  his 
head  down  on  his  arms  on  the  desk,  and 
sobbed  and  cried  like  a  little  child,  moan- 
ing, 'Oh,  my  God  I'  'Oh,  my  God !'  over 
and  over. 

"Then  I  stepped  up.  I  had  been  listen- 
ing with  all  my  ears.  I  was  in  pretty  bad 
shape  myself.  I  started  to  remark,  and 
then  I  broke  loose  and  shouted  to  Haw- 
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"HE  GROWLED  SOMETHING  ABOUT  'KINDERGARTNERS'  AT  ME." 


thorne,  'He's  let  901  and  902  in  on  the 
same  single  track  past  'B.  X,'  and 
'H.  O.!' 

"I  may  have  shouted  some  other 
things.  I  guess  what  I  said  and  the  way 
I  got  excited  was  really  worse  than  I'm 
explaining  to  you.  But  Hawthorne  just 
looked  at  me.     He  had  time — lightning 


quick  time  it  was,  too — to  ask  me  in  that 
click,  click  voice  of  his  'Are  you  of  a 
nervous  temperament?'  Then  he  grab- 
bed Johnson  by  his  coat  collar,  and  lit- 
erally, physically  threw  him  out  of  his 
chair  to  the  floor,  and  sat  in,  himself, 
among  the  keys.  He  growled  something 
about  'kindergartners'  at  me,  as  he  began. 
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"  He  Started  for  the  Train-Level." 

went  with  liim.  The  time  of  901  and  902 
on  the  Brixton  run  was  20  minutes,  each 
way.  for  each  train.  Everybody  on  the 
line,  by  that  time,  was  'on'  to  Johnson's 
slip  up.  and  we  all  knew  that  those  two 
trains  Jwd  to  meet,  pilot  to  pilot,  w^ithin 
six  minutes,  because  there  was  no  oper- 
ator then  between  'B.  X.'  and  *H.  O.' 
and  four  of  the  ten  minutes  for  each  train 
had  gone.  Single  track  between  'B.  X.' 
and  H.  O./  too.  you  know,  in  those  days. 
"Well,  I  watched  Hawthorne,  and  I 
began  to  get  my  nerve  back,  just  from 
watching  him.  He  still  couldn't  raise 
either  'B.  X.'  or  'H.  O.'  He  began  to 
unbutton  his  vest  with  his  left  hand.  I'm 
telling  this  just  as  it  happened.     He  had 


;i  sort  oi  smile  artuuul  his  mouth.  Then, 
all  at  once,  ho  shouted  at  me  "(let  on 
number  4  wire,  and  toll  Maxwell  to  get 
his  wreck  train  out  of  Brixton  as  fast 
as  he  can  after  901,  and  to  let  that  engine 
whistle,  scream!  That's  a  good  valley 
there,  between  Bri.xton  and  Houghton, 
and  they  may  be  able  to  whistle  a  warn- 
ing to  those  felhnvs  that  something's 
wrong.  Have  Maxwell  send  a  man  down 
to  the  tower  at  'B.  X., — a  man — a  man 
who  can  answer  me  when  I  call  him  on 
a  train  wire!  Want  a  doctor  on  that 
train,  too! 

"  'Mac,'  "  he  said — Mac,  here,  was  a 
copying  operator,  then,  in  'D.  O.' — "get 
on  No.  5  wire,  and  hike  Smith's  wreck 
train  with  the  doctor  out  of  Houghton 
after  902.  Let  him  whistle  from  the 
minute  he  starts.  Get  an  operator,  a  real, 
live  one.  into  'H.  O.'  tower!" 

'"That's  all  that  artist  said,  Mac,  isn't 
it?'  Great  General  Manager's  reports  1 
It  was  fine! 

"Well,  he  had  his  coat  and  vest  ofif  by 
that  time — right  hand  still  trying  to  raise 
those  two  dead  ones  at  'B.  X.'  and  'H.  O.' 
He  had  his  ears  on  what  we  were  doing, 
too.  He  asked  why  we  weren't  quicker. 
I  got  my  wreck  train  out,  and  without 
waiting  for  him  to  ask — just  instinct,  you 
know — I  brought  him  boots,  pants,  and  a 
coat — all  I  could  find  in  his  wrecking 
clothes  wardrobe,  in  the  hurry.  He 
started  for  the  train-level,  (If)wnstairs. 
with  me  hooked  on  behind.  I  heard  him 
shout  to  Kennedy,  Main  Line  dispatcher, 
as  we  were  going  out  the  door,  that  he 
was  going  to  take  76's  engine — 76  was 
standing  on  the  train  level,  just  ready  to 
go  out — and  to  give  him  the  track.  That 
was  three  minutes  by  the  watch  before 
the  trains  could  come  together.  Great 
General  Manager's  reports!  That  tele- 
graphing took  three  minutes.  Only  three 
minutes !  Mac  and  I  didn't  have  to  do 
any  thinking  in  those  days.  Hawthorne 
did  it  for  us. 

"Well,  getting  to  that  depot  level,  I 
zvas  holding  him  down  like  a  trailer ; 
but  when  I  climbed  into  that  light  engine 
beside  him,  he  just  looked  at  me  and 
stood  for  it. 

"Mike  Delevan  was  handling  the  throt- 
tle. He  asked  the  boss  what  seemed  to 
be  the  general  trouble.    Hawthorne  said : 


THE    CYNIC'S    DICTIONARY 


57 


"Hit  it  np  hot  for  Houghton.  We're 
going  to  wildcat  it  from  there  half-way 
to  Brixton,  where  I'm  going  to  have  42 
steel  hoppers  of  coal  all  bound  around 
with  a  woollen  string  in  exactly  two  min- 
utes.   Give  her  a  little  more,  Mike.' 

"Delevan,  of  course,  didn't  know  what 
he  meant ;  but  he  knew  the  boss,  all  right, 
and  I  tell  you  he  hit  it  up,  good  and 
plenty.  And  there,  right  there,  that  Sun- 
day morning,  on  that  crazy,  jumping  en- 
gine, with  Hawthorne's  heavy  hand  hold- 
ing me  down  so  I  couldn't  vibrate  off,  he 
calling  me  'Harry'  and  'my  boy'  and  so 
on,  I  first  understood  and  began  to  love 
the  boss  because  he  worried  all  the  way 
out  for  fear  those  two  train  crews  had  not 
had  the  sense  to  jump  if  they  saw  they 
were  coming  together. 

They  did  have  sense  enough,  and  time 
enough — in  seconds — as  it  turned  out,  to 
jump ;  and  that's  what  they  did  when 
they  met,  coming  around  the  big  curve 


in  the  valley,  the  wreck  train  whistles  not 
having  been  able  to  warn  them. 

"Johnson  had  no  lives  on  his  con- 
science as  the  result  of  his  carelessness 
in  letting  the  two  trains  in  on  the  same 
track,  although  he  went  crazy  himself, 
and  we  never  got  the  rights  of  the  whole 
thing.  But  Jim  Harkins,  the  engineman 
of  901,  would  have  died  from  loss  of 
blood,  the  doctors  said,  if  the  wreck 
trains  had  been  three  minutes  later,  the 
other  men  being  so  much  hurt  they 
couldn't  help  him. 

"So  you  see  the  stuff  Hawthorne  was 
made  of.  And  that's  why  I  say  to  you, 
Ingraham,  when  amateurs  like  you  talk 
to  me  about  Digby  of  the  Midland,  or 
any  other  amateur.  /  want  to  talk  about 
ordering  wreck  trains  before  wrecks  take 
place,  instead  of  thirty  minutes  after- 
ward, and— well,  other  fair  examples  of 
real,  artistic  railroading  like  Haw- 
thorne's." 
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ALTRUISM     Mowing  your  neighbor's  lawn. 
Reform  —A  brief  vacation  for  practical  politicians. 
The  Simple  Life — A  strenuous  effort  to  live   unnaturally. 
Candor— What  a  woman  thinks  about  another  woman's  gown. 
Tact — What  she  says  about  it. 

Civil  Service  —  Something  you  tip  a  waiter  for  and  don't  get. 
Luck — An  explanation  of  the  other  fellow's  success. 
Life  Insurance — Providing    for    the    widows    and   orphans — of  the 
directors. 

The  Water- Wagon  —  A    vehicle    from    which    a  man    occasionally 
dismounts  to  boast  of  the  fine  ride  he's  having. — Saturday  Evening  Post. 


MARSHALL  FIELD  *  CO   S  RETAIL  STORE. 
One  of  ih*  UM  •«•  or  Mr.  FUW«  lUo  wb»  m  .ib»  co.ut.cti  for  (he  building  of  that  porlion  in  the  foresround 
^  auciototi  witliiu  datk  liua». 


Marshall  Field— Merchant 


By  JOHN  ROGERS 


Marshall  Field,  who  died  January  16 
in  Xew  York  City,  was  the  greatest  mer- 
chant of  his  day — which  means  that  he 
was  the  greatest  merchant  the  world  has 
ever  seen.  Last  year  his  firm  did  a  busi- 
ness of  $120,CC0.CC0.  Dying  he  left  an 
estate  estimated  at  from  $125,000,000  to 
$200,000,000— the  whole  vast  fortune 
being  based  upon  the  profits  of  a  dry 
goods  store. 

In  his  career,  the  opportunity  and  the 
man — both  singly,  chosen  out  of  all  the 
ages  by  chance  or  Providence — met  and 
were  married.  He  lived  fifty  years  in 
Chicago.  During  that  time  the  city  grew 
from  a  country  village  in  a  swamp  to  an 
imperial  metropolis  of  2,000,000  people. 
\\'ith  the  growth  of  the  city  grew  the 
great  States  of  the  Middle  West.  \Mien 
Marshall  Field  began  his  business  career, 
the  vast,  fertile  country  of  which  Chi- 
cago was  the  center  was  sparsely  settled 
and  traversed  chiefly  by  stage  coach.  Be- 
fore he  died  the  valley  of  the  Mississippi 
was    filled    with    prosperous    cities    and 
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thriving  farmers,  and  Chicago  had  be- 
come the  greatest  railroad  center  of  the 
world. 

That  was  the  opportunity. 

But  among  all  the  thousands  of  am- 
bitious, energetic  men  who  were  attracted 
to  Chicago  as  iron  filings  are  drawn  to  a 
magnet,  ]\IarshalI  Field  was  the  one  man 
wdio  was  most  largely  equal  to  the  oppor- 
tunity. 

From  his  native  farm  in  IMassacliu- 
setts,  he  brought  a  strong  physique,  a 
clear  eye,  a  New  England  conscience,  and 
an  inborn  love  for  the  life  of  buying  and 
selling.  The  business  rules  printed  at  the 
head  of  this  article,  were  prepared  by  his 
own  hand,  and  probably  represent  with 
entire  sincerity  his  own  view  of  the 
causes  of  his  success. 

But  they  fail — as  all  such  rules  must 
always  fail — to  take  into  account  the  per- 
sonal factor  in  the  equation.  Other  men 
have  been, perhaps,  equally  hard-working, 
honest,  and  industrious — and  they  did 
not  succeed.    They  lacked  the  determined 
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will,  the  far  vision,  the  sure  grasp  of 
affairs,  which  marked  Mr.  Field  and 
which  enabled  him  to  make  the  most  of 
his  surpassing  opportunity. 

But  these  are  inborn,  inherited,  per- 
sonal characteristics,  which  may  not  be 
imitated.  As  an  example  to  the  coming 
generation  of  business  men,  his  career 
must  chiefly  serve  to  emphasize  those 
traits  of  common  honesty,  of  old-fash- 
ioned caution  and  prudence,  of  strict  but 
equal  dealing  between  man  and  man, 
which  the  frenzied  financiers  of  the  pres- 
ent generation  have  almost  forgotten. 


His  great  wealth  was  solid,  based  not 
on  speculation  or  any  form  of  glorified 
gold-brick  industry.  He  always  deliv- 
ered the  goods.  He  was  a  merchant — 
not  a  gambler. 

One  of  his  last  acts  was  to  sign  the 
contract  for  the  erection  of  a  new  granite 
building  which  will  make  his  retail  store 
in  every  way  the  greatest  in  the  world. 
The  most  important  lesson  of  his  life 
was  that  the  largest  and  most  impressive 
success  may  be — and  indeed  must  be — 
based  upon  fair  dealing  between  man  and 
man. 


MARSHALL     FIELD'S     PRE- 
CEPTS    AND     CHAR- 
ACTERISTICS 

HIS    BUSINESS    AXIOMS 

NEVER    GIVE    A    NOTE. 

NEVER    BUY   A    SHARE    OF    STOCK    ON    MARGIN. 

NEVER    BORROW, 

NEVER  HEAVILY  MORTGAGE  REAt.  OR  PERSON- 
AL    PROPERTY. 

WORK    ALWAYS    ON    A    CASH    BASIS. 

BUY    FOR    CASH    AND    SELL    ON     SHORT    TIME. 

HOLD  CUSTOMERS  TO  STRICT  ENFORCEMENT 
OF    THEIR    CONTRACTS. 

HIS     PERSONALITY 

BUSINESS    HIS    GREATEST    AMOITION. 
NO    TIME    FOR    FRIVOLITY, 
NEVER    AN    IMITATOR. 
NO    POLl  T  IC  AL  AM  BITION. 
WORDS    FEW;     PHRASES    INCISIVE. 
SPARING    OF    VERBAU    COMMENDATION. 
CO  NSU  M  MATE   JUDGE    OF    MEN. 
ORIGINATOR    OF    IDEAS. 
POWERFUUASAN    ORGANIZER. 
CAPABLE    OF    INSPIRING    CONFIDENCE. 
PATRON    OF    EDUCATION. 


CHRONOLOGYOF  MARSHALL 

FIELD'S    WONDERFUL 

PROGR  ESS 

BORN  ON  A  FARM  NEAR  CONWAY,  MASS.,  AUG. 
la,    18  3  5. 

STARTED  TO  WORK  IN  A  COUNTRY  STORE  AT 
THE    AGE    OF     17. 

WITHIN  A  YEAR  WAS  IN  PITTSFIELD.  MASS.,  AS 
A     CLERK, 

CAME  TO  CHICAGO  IN  JANUARY,  1856.  AND 
WORKED    FOR    COOLEY.    WADSWORTH    &    CO. 

ADMITTED    TO     PART  NERSHIP    IN     I860. 

FIELD.     PALMER      &      LEITER     ORGANIZED    IN     1865. 

POTTER  PALMER  WITHDREW  FROM  FIRM  IN 
18  6  7. 

FIRE  OF  1871  WIPED  OUT  THE  FIELD  STORES; 
LOSS,        $3,S00,000;  $2,500,000  INSURANCE; 

STORES     AT     ONCE     RE-ESTABLISHED. 

MR.     LEITER    WITHDREW     FROM     FIRM     IN     1881. 

GIFT  OF  SIOO.OOO  LIRRARYTO  CONWAY.  MASS., 
IN     I90I. 

GIFT       OF      $1,000,000      FOR      FIELD      COLUMBIAN 
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GIFT  OF  LAN  DTO  CHICAGO  UNIVERSITY  WORTH 
$1  OO.OOO. 

FIRM'S  SALES  IN  1891,  $3S, 000,000;  FIRM'S 
SALES    IN      1905.     $12  0,000,000. 
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World's  Largest  Central  Station 

Massive  Turbo-Generators  Installed  in  a  Great  Chicago  Lighting  and  Power  Plant 


ByM.  R.  GREENE 


THE  Fisk  Street  Station  of  the 
Commonwealth  Electric  Com- 
pany, of  Chicago,  a  portion  of 
which  has  recently  been  com- 
pleted, has  been  designed  for  an  ultimate 
capacity  of  176,000  kilowatts.  When 
completed  this  will  be  the  largest  electric 
light  and  power  station  in  the  world. 

The  City  of  Chicago,  which  is  about 
twenty-six  miles  long  and  eight  miles 
wide,  is  furnished  current  for  light  and 
power  by  two  companies — the  Chicago 
Edison  Company,  and  the  Common- 
wealth Electric  Company.  The  Common- 
wealth Electric  Company,  which  supplies 
current  over  a  large  area  in  the  outside 
districts  of  the  city,  also  supplies  the 
Chicago  Edison  Company  with  consider- 
able current,  the  plants  of  the  two  com- 
panies being  interconnected. 

The  Fisk  Street  Station  of  the  Com- 
monwealth Electric  Company  is  a  steam 
turbine  plant,  a  general  view  of  the  four 
turbines  now  installed  being  shown  here- 
with (see  cut,  page  60).  The  first  three 
of  these  turbines  to  be  installed  have  a 
capacity  of  7,500  kilowatts  each ;  and  the 
fourth  one,  which  is  that  furthest  in  the 
background  in  the  illustration,  has  a  ca- 
pacity of  9,000  kilowatts.  Four  more 
units  of  12,000  kilowatts'  capacity  have 
recently  been  ordered ;  and  the  three 
older  machines  will  eventually  be  remod- 
eled to  bring  the  capacity  up  to  9,000 
kilowatts  each. 

The  coal-storage  and  handling  facili- 
ties of  this  station  are  very  complete,  as 
will  be  seen  from  the  illustrations.  The 
coal  cars  are  carried  directly  into  the 
building  by  means  of  steam  locomotives  ; 
and  the  location  of  the  property  between 
the  Burlington  and  the  Chicago  &  Alton 
roads  provides  two  sources  of  supply  for 
coal.  The  coal  is  carried  by  conveyors 
to  the  bunkers  over  the  boiler  room, 
from  which  it  is  fed  by  chutes  into  the 
automatic  stokers.  The  boiler  room, 
which  is  also  shown  in  one  of  the  illus- 


trations, is  built  with  two  facing  rows  of 
boilers  on  either  side  of  a  wide  passage- 
way, and  each  battery  of  boilers  is  pro- 
vided with  automatic  stokers  so  that  no 
manual  handling  of  the  coal  is  required. 

The  coal  is  fed  to  the  stokers  by  the 
opening  of  a  valve,  which  allows  it  to 
fall  through  long  pipes  hanging  in  front 
of  each  boiler,  as  shown  in  the  illustra- 
tion. Although  the  coal  burned  is  screen- 
ings of  Illinois  coal,  and  of  low  grade, 
the  firing  conditions  are  so  closely  regu- 
lated that  the  smoke  from  the  large  fur- 
naces of  this  plant  is  hardly  noticeable. 

The  boiler  pressure  carried  in  this 
plant  is  180  pounds  per  square  inch,  and 
the  steam  is  superheated  150  degrees. 

The  turbo-generators  are  alternating- 
current  machines  generating  current  at 
9,000  volts,  25  cycles.  This  high-ten- 
sion current  is  passed  through  oil-insu- 
lated switches,  which  are  located  in  a 
separate  switchhouse,  to  bus  bars  situ- 
ated in  fireproof  compartments  ;  and  the 
current  from  the  tension  buses  is  next 
passed  through  transformers,  by  means 
of  which  it  is  reduced  to  suitable  work- 
ing pressures. 

A  large  storage  battery  is  installed,  a 
view  of  which  is  given  in  one  of  the  ac- 
companying cuts.  This  has  the  efifect  of 
equalizing  the  load  on  the  generators 
throughout  the  day.  When  the  load  is 
light,  the  current  is  supplied  to  the  bat- 
teries ;  and  in  the  early  morning  and  at 
night,  when  the  lighting  out  is  heavy,  the 
batteries  in  turn  supply  current  to  the 
line,  and  relieve  the  generators  to  this 
extent. 

Owing  to  the  location  of  the  plant  in  a 
district  where  there  are  no  restaurants 
within  easy  reach,  the  Company  has  pro- 
vided an  electrical  kitchen  and  restaurant 
in  the  switchhouse,  where  substantial 
meals  are  served  to  employees.  The 
kitchen  is  operated  entirely  by  means  of 
electrical  apparatus,  such  as  stoves, 
broilers,  toasters,  etc. ;   and  adjacent  to 
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BOILER  ROOM.  FISK  STREET  STATION. 
Eiiuipped  with  automatic  stokers. 


the  kitchen  is  a  refrigerating:  apparatus 
providing  cold  storage  for  200  pounds 
Mf  supphcs.  and  also  means  of  manufact- 
uring ice  for  vlrinking  water.    The  Com- 


pany has  also  provided  several  suitable 
bedrooms  for  employees,  as  well  as  locker 
rooms,  lavatories  with  shower  baths,  and 
other  conveniences. 


Courage 

BRAVE1R\'  helps  to  make  a  nation  safe.  A  nation  of  cowards 
cannot  be  a  strong  nation.  Men  and  women  who  dare  fling 
themselves  against  great  odds  for  the  sake  of  their  convictions ; 
who  do  not  shrink  from  crying  out  against  any  evil  that  may  menace 
the  purity  of  the  government;  who  will,  if  need  be,  sever  all  political, 
social,  and  financial  lies  for  love  of  country  — these  are  the  heroes  to 
whom  a  nation  resorts  in  her  hour  of  need. 
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Which.  Branch  of  Engineering  Shall  I 
Take  Up?" 

Electrical  Engineering  —  An   Intervie-w   -with   Ed>vard   B.  Ellicott,   Chief 
Electrician  of  the  Chicago  Sanitary  District 


By  JOHN  L.  RAY 

Within  recent  years  engineers  have  specialized  along  inany  different 
lines.  The  result  has  been  the  dei>elopinent  of  as  many  practically  distinct 
bratiches  of  the  profession.  Doubtless  there  are  young  men,  who,  having 
decided  that  engineering  shall  be  their  life  work,  are  hesitating  as  to  which 
branch  they  shall  take  tip — Civil,  Mining,  illec/uviical,  Hydraulic,  Chemical, 
or  any  one  of  a  dozen  otiier  divisions. 

The  series  of  articles  under  the  above  head— of  which  this  is  the  fourth — 
is  intetided  to  help  them  come  to  a  wise  and  discri.'ninating  decision.  The 
articles  will  be  based  on  interviews  with  eminent  engineers,  each  of  whom 
will  set  forth  the  advantages  and  drawbacks  of  his  own  particular  specialty. 
In  the  present  instance,  Mr.  F.dward  R.  Ellicott,  Chief  Electrician  of  the 
Chicago  Sanitary  District,  and  a  ?nan  of  wide  practical  experience,  outlines 
the  futu?-e  possibilities  for  the  young  engineer  in  one  branch  of  the  greatest 
of  all  fields— that  of  Electrical  Enoineeritig—fiamely,  in  connection  with 
the  wonderful  develop>nents  in  water-power  generation  of  the  electric  current 
and  its  transmission  for  purposes  of  light,  heat,  and  power,  and  ofineans  of 
communication. 


EDWARD  B.  ELLICOTT. 


THE  division  of  engineering  which 
is  outrunning  the  imagination  of 
the  layman  is  that  of  Electrical 
Engineering.  He  can  compre- 
hend the  "prose"  of  other  engineering 
products  even  if  he  cannot  master  the 
details ;  but  the  "poetry"  of  the  electrical 
engineer  not  only  outruns  his  compre- 
hension but  defies  his  imagination. 

Electrical  engineers  confess  that  the 
development  taxes  their  own  capacity. 
They  themselves  cannot  follow  step  by 
step  the  progress  which  is  being  made. 
The  impossible  of  yesterday  is  the  obso- 
lete of  to-morrow. 

In  considering  the  subject,  two  appar- 
ent divisions  present  themselves  and  de- 
mand separate  attention — the  develop- 
ment of  electrical  engineering  in  trans- 
portation problems,  and  its  development 
in  furnishing  light,  heat,  and  power,  and 
means  of  communication. 

Edward  B.  Ellicott,  Chief  Electrician 
of  the  Chicago  Sanitary  District,  which  is 
developing  the  second  largest  long-dis- 
tance power  station  in  this  country,  dis- 
cusses the  latter  phase  in  an  interview 
which  takes  up  only  the  most  salient 
features  and  touches  on  them  without  at- 
tempt to  go  into  great  detail. 


"Of  all  features  of  electrical  engineer- 
ing," he  said,  "that  which  relates  to  the 
long-distance  transmission  of  power  is 
absorbing  the  attention  of  the  greatest 
electrical  engineers,  and  in  it  electrical 
engineering  is  making  its  greatest  prog- 
ress. At  present  they  are  touching  only 
the  surface  of  the  possibilities.  The  de- 
velopment will  continue  until  all  the 
natural  sources  of  power  which  can  be 
distributed  over  adjoining  areas  have 
been  utilized  to  their  utmost. 

"Electrical  development  challenges 
prophecy.  Fifteen  years  ago  a  man  who 
predicted  that  it  would  be  possible  to 
deliver  to  Chicago,  at  the  city  limits,  31,- 
000  horse-power  of  electrical  energy  de- 
veloped by  water  power,  would  have  been 
regarded  as  a  foolish  dreamer.  Yet  next 
November  there  will  be  ready  for  the 
municipalities  in  the  Sanitary  District 
15,000  horse-power,  and,  after  comple- 
tion of  the  plant,  the  full  amount  above 
mentioned — more  than  the  city  of  Chi- 
cago and  the  other  nnmicipalities  can 
possibly  take. 

"The  Sanitary  District  will  ofifer  Chi- 
cago all  the  energy  which  can  be  used  by 
the  city,  barring  the  possibility  that  the 
municipality   will   engage   in   the   street- 
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car  business  apd  will  desire  to  use  canal 
power  to  o|KTatc  electric  cars.  For  the 
city  neetls  as  tliey  are  at  present,  the 
Sanitarv  Canal  will  he  in  position  Xo- 
vemberl.  to  otTer  all  the  electric  power 
needetl  for  nnniicipal  purposes. 

"Sixty  per  cent  of  the  work  on  the 
power  station  has  been  ctunpletcd. 
reck«>nin.i;  con-^tniction  and  installation  of 
machinery;  and  the  entire  work  will  be 
done  durinjj  the  i>resent  year. 

"Here  is  a  situation  which  illustrates 
fairly  the  ix)ssibilities  of  electrical  engi- 
neering:. Fifteen  years  ago,  such  a  de- 
velopment was  not  rated  in  the  predic- 
tions for  the  future.  Now  we  are  almost 
ready  to  operate  the  second  largest  long- 
distance transmission  station  in  the 
country. 

"The  station  of  the  Niagara  Falls 
Power  Company  at  Niagara,  built  in 
1896.  is  larger,  with  a  present  capacitv 
of  80.000  horse-i)ower  and  possibility  of 
an  adilitional  development  of  20.000. 
This  makes  it  three  times  as  large  in  ca- 
pacity as  the  Sanitary  District  station, 
both  having  practically  the  same  distance 
to  cover  in  transmission — the  Chicago 
District,  from  Lockport  to  the  city  lim- 
its;  and  the  Niagara  Company,  from 
Niagara  Falls  to  Buffalo. 

"in  both  these  cases  are  presented 
illustrations  of  transmission  of  large 
horse-power,  but  for  comparatively  short 
distances.  In  the  far  West  is  found  the 
transmision  of  smaller  horse-power  for 
tremendous  distances. 

"From  the  Electra  power  station  10,- 
000  horse-power  is  sent  147  miles  into 
San  Francisco  via  Stockton ;  and  from 
the  De  Sabla  station  a  distance  of  232 
miles  is  covered,  the  furthest  point 
reached  being  Sausalito. 

"Here  you  have  the  electrical  engineer 
and  the  hydraulic  engineer  working  hand 
in  hand  to  perform  marvels.  From  a 
mountain  stream  harnessed  by  the  hy- 
draulic engineer,  comes  the  power  which 
the  electrical  engineer  sends  for  200  miles 
to  light  a  city's  street  and  furnish  a  city's 
electrical  power. 

"The  hydraulic  and  the  electrical  en- 
gineer will  continue  to  work  hand  in 
hand  in  this  work.  Its  progress  requires 
them  both,  and  its  development  requires 
the  minutest  specialization  on  the  part 
of  both.    Each  is  necessarv  to  the  other. 


■■rill-  i>ossiliilitics  o]ioning  to  both 
these  branches  of  engineeiing  are  limited 
oidy  bv  the  streams  which  may  be  useil 
for  power  (kvilopment  purposes — and 
scarcely  by  that.  Here  in  Chicago  our 
electric  energy  comes  as  a  by-i)roduct  in 
the  solution  of  a  sanitary  problem,  a  by- 
])roduct  not  contemplated  by  the  engi- 
neers who  lirst  thought  ol  a  drainage 
canal. 

"Taking  forty-seven  power  plants  of 
which  1  have  the  records,  it  is  f(nmd  that 
they  develo])  vM 8.000  horse-power — and 
the  achievements  of  these  men  are  in 
their  infancy. 

"In  the  o])inion  of  practical  electrical 
engineers,  it  is  believed,  however,  that 
the  long-distance  transmission  of  power 
begins  and  ends  with  the  development  of 
natural  water-power  sources.  Mr.  Edison 
])redicts  the  days  when  the  transmission 
of  power  instead  of  fuel  will  be  an  ac- 
complished fact. 

"In  this  he  does  not  find  the  support  of 
practical  men  who  have  studied  the  possi- 
bilities of  power  stations  at  coal  mines, 
and  the  development  of  power  there  and 
its  transmission  over  wires  as  power  to 
supplant  the  hauling  of  coal  in  cars. 

"They  have  found  that  the  cost  of 
transmitting  the  power  as  compared  with 
the  cost  of  hauling  the  coal  does  not  war- 
rant the  belief  tliat  the  long-distance 
transmission  of  electric  energy  for  light, 
heat,  and  power,  will  ever  be  advisable 
economically.  In  tliis  they  take  merely 
the  facts  as  they  now  exist.  As  has  been 
said,  electrical  development  challenges 
prophecy." 

Two  other  phases  of  electrical  engi- 
neering were  considered  briefly  by  Mr. 
Ellicott.  One  concerns  the  use  of  elec- 
trically operated  machinery,  and  the 
other  the  field  constantly  widening  for 
the  electrician  fitted  to  solve  problems 
connected  with  the  extension  of,  tele- 
phones. 

"The  constant  tendency  in  manufact- 
uring and  industries  of  every  character 
using  machinery,"  he  said,  "is  away  from 
the  use  of  shafts  and  belting  for  power 
transmission,  and  towards  the  independ- 
ent operation  of  machines  by  individual 
motors.  No  machine  or  instrument  is  re- 
garded as  too  small  to  warrant  its  op- 
eration by  its  own  motor. 

"The  giant  presses  of  the  newspapers 
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and  printing  establishments,  and  the  sew- 
ing machines  of  tailor  shops,  are  oper- 
ated by  their  own  motors.  When  an  ac- 
cident happens,  it  happens  to  one  ma- 
chine alone.  There  lies  one  advantage. 
A  series  or  group  of  machines  cannot  be 
put  out  of  business  by  a  breakdown  in 
the  power  plant  or  belting.  A  breakdown 
occurs  and  one  machine  is  out  of  busi- 
ness ;  the  others  continue. 

"In  the  extension  of  telephone  systems 
there  is  unlimited  opportunity  for  the 
electrical  engineer.  Here  he  requires 
special  training ;  and  the  schools  are  be- 
ginning to  recognize  the  need  of  spe- 
cialization, and  are  offering  the  instruc- 
tion which  will  educate  young  men  to 
undertake  the  business. 

"The  requirements  of  the  trade  are  so 
different  from  those  of  other  electrical 
occupations,  the  power  used  so  small,  and 
the  mechanism  so  delicate,  that  the  edu- 


cation which  fits  an  electrician  for  other 
work  is  not  necessarily  calculated  to  equip 
him  for  this. 

"With  the  required  training  secured, 
the  electrician  is  assured  of  a  widening 
field  of  usefulness.  The  telephone,  eco- 
nomically, is  outrunning  the  telegraph. 
This  means  its  rapid  extension.  Business 
houses,  professional  men,  manufacturers, 
traders — in  fact,  in  all  classes,  of  indus- 
try— men  are  adopting  the  telephone  for 
rapid  and  accurate  communication. 

"As  the  systems  become  more  compli- 
cated and  more  extended,  new  problems 
arise,  and  the  electrical  engineer  finds 
himself  called  on  constantly  for  improve- 
ments required  by  development. 

"In  the  three  branches  of  electrical  en- 
gineering which  have  been  discussed, 
there  are  the  greatest  opportunities  for 
the  young  man  considering  an  engineer- 
ing profession." 


A  Plea  for  the  Foolish  Virgins 


^HEN  John  D.  Rockefeller,  Jr.,  encountered  the 
parable  about  the  foolish  virgins  who  had  no 
oil  in  their  lamps,  which  was  the  lesson  of 
the  day  for  his  Bible  class,  every  member 
leaned  forward  with  interest  to  hear  what  a 
Rockefeller  would  say  about  the  folly  of  improvidence  as  illus- 
trated in  a  lack  of  oil. 

"  'And  the  foolish  said  unto  the  wise,'  quoted  Mr.  Rocke- 
feller from  Matthew  25:8-9,  'Give  us  of  your  oil;  for  our 
lamps  are  gone  out.  But  the  wise  answered,  saying :  Not  so, 
lest  there  be  not  enough  for  us  and  you ;  but  go  ye  rather  to 
them  that  sell,  and  buy  for  yourselves.'" 

Mr.  Rockefeller  forcibly  presented  the  lesson  that  is  taught 
in  this  parable,  and  said  that  the  wisdom  of  being  prepared 
for  an  emergency  could  not  be  more  strikingly  presented  than 
in  the  case  of  the  foolish  virgins  who  had  failed  to  buy  enough 
oil.  When  he  had  finished  and  it  was  time  for  little  talks 
from  the  members  at  large,  one,  who  had  a  record  for  raising 
discord,  arose  and  asked : — "  But  suppose  the  price  of  oil  was 
so  high  that  they  couldn't  procure  it  ?  " 

Mr.  Rockefeller  called  for  the  singing  of  a  hymn,  saying 
that  he  had  unconsciously  taken  up  too  much  time,  and  adding 
that  the  usual  ofiertory  would  be  skipped. 
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Rice-Grooving  in  Burmah 

Primitive  and  Picturesque  Agricultural  Methods  in  One  of  the  Richest 
Provinces  of  the  British,  Indian  Empire 


By  WILLIAM  G.  FITZ-GERALD 

Author  of  "Round  the  World" 


AT  certain  times  of  the  year,  the 
whole  of  Lower  Burmah  looks 
like  one  vast  waving  field  of 
grass,  extending  in  some  places 
as  far  as  the  eye  can  see  in  every  direc- 
tion, the  monotonous  green  relieved  by 
only  an  occasional  tree  and  the  low 
"bunds"  or  flood  embankments  which  di- 
vide the  immense  expanse  into  diflferent 
fields. 

Rice — or  "paddy"  as  it  is  called  when 
in  the  growing  state — is  sown  in  the 
month  of  July  during  the  rainy  season. 
As  the  ground  is  usually  very  flat,  low 
bunds  are  built  to  keep  the  water  from 
running  ofif;  and  thus  the  rice  fields  are 
soon  more  or  less  under  water  and  ready 
for  ploughing. 

This  is  done  in  an  exceedingly  primi- 
tive way,  by  means  of  a  plough  that  is 
little  more  than  a  wooden  rake,  dragged 
through  the  water  by  a  pair  of  the  huge, 
patient  Burmese  water-buffaloes.  This 
so-called  ploughing  does  little  more  than 
scratch  the  surface  of  the  mud  a  few 
inches  below  the  water  ;  yet  this  is  enough 
for  the  purpose. 

A  small  field  is  ploughed  first  of  all, 
and  this  is  to  be  a  kind  of  nursery  for  the 
young  rice  plants.  All  "paddy,"  it  should 
be  explained,  is  found  to  be  much  more 
productive  if  transplanted  when  it  has 
grown  about  a  foot  high.  In  this  nursery 
the  paddy  is  sown  very  thickly,  and  then 
allowed  to  grow.  The  rest  of  the  land 
is  then  ploughed,  and  made  ready  to  re- 
ceive the  young  plants. 

The  work  of  transplanting  the  rice 
plants  is  done  by  the  women,  who  first 
pull  up  the  young  plants  with  speed  and 
skill  and  tie  them  into  bundles,  and  then 
carry  them  to  the  larger  fields,  where 
they  are  replanted  in  rows,  two  or  three 
plants  together. 

About  the  end  of  October  the  heavy, 
torrential  rains  cease,  and  the  hot  sun 
of  Burmah  ripens  the  grains  quickly.   In 


December  the  rice  is  cut.  It  is  next  car- 
ried to  the  threshing  floor,  which  has 
been  made  ready  for  it  out  of  a  special 
kind  of  mud  well  beaten  down  and  dried 
until  hard  and  firm  as  cement.  After  the 
threshing,  the  straw  is  carted  away  and 
the  grain  winnowed.  All  agricultural 
operations  are  of  the  most  primitive  kind. 
The  winnowing,  for  example,  is  done 
either  by  pouring  the  grain  from  a  height 
onto  mats,  and  allowing  the  wind  to  blow 
away  the  chaff,  or  else  large  hand-fans 
are  used  to  fan  away  the  refuse. 

The  paddy  is  then  carted  up  to  the 
river  banks  in  the  most  remarkable  coun- 
try wagons  to  be  seen  anywhere.  These 
wagons  are  probably  made  of  teak  wood, 
and  of  a  pattern  which  must  date  almost 
from  prehistoric  times.  Their  wheels  are 
hewn  out  of  two  massive  and  perfectly 
solid  wooden  discs  ;  and  the  motive  power 
is  a  couple  of  buffaloes,  whose  average 
rate  of  speed  seldom  exceeds  a  mile  and 
a-half  an  hour.  There  is  but  one  shaft 
to  a  wagon,  and  that  in  the  center,  and  it 
has  a  section  of  timber  pointing  upward 
like  the  prow  of  a  boat.  This  prow  is 
often  carved  in  the  shape  of  a  sacred 
bird ;  and  on  it  wreaths  of  flowers,  ears 
of  grain,  and  other  offerings  are  placed 
to  propitiate  the  spirits  of  the  air  while 
carting  home  the  paddy  or  taking  it  down 
to  the  boats  which  will  carry  it  to  the 
various  big  mills. 

The  paddy  boats  are  as  primitive  as  the 
wagons,  and  are  either  sailed  with  mat 
sails,  or  else  poled  or  rowed  by  standing 
oarsmen,  and  steered  from  a  platform 
at  the  helm,  where  is  often  located  a  kind 
of  altar  whence  evil  spirits  also  are  pro- 
pitiated. The  rice  millers  it  is  who  send 
out  these  paddy  boats,  providing  the  head 
boatman  with  money  to  buy  paddy  from 
the  hundreds  of  small  cultivators  up  the 
river. 

There  are  over  150  different  varieties 
of  rice  grown  in  Burmah,  ranging  from 
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the  size  of  binlscod  to  that  of  the  well- 
known  CaroHna  kind.  For  export,  how- 
ever, only  nine  varieties  of  rice  are  j^rown 
in  the  country. 

Man  wants  hut  little  in  very  truth,  in 
Burniah ;   and.  as   is   the   case   in   India 


chinery  and  ai)])liances,  the  export  of  rice 
from  Burmah  could  be  at  least  quad- 
ruj)led  in  two  or  three  seasons.  But,  as  is 
the  case  in  most  oriental  countries  which 
yield  a  livins^  to  the  pcojjle  from  the 
mere  scratchins^  of  the  soil,  all  innova- 
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also,  the  average  peasant  can  live  for 
five  or  six  cents  a  week — mainly  on  rice, 
of  course.  The  countrv  is  so 'rich  that 
there  is  little  doubt  that,  with  the  intro- 
duction  of   up-to-date   agricultural    ma- 


tions  are  looked  upon  with  positive  dis- 
favor by  a  conservative  race  who  adhere 
with  almost  fanatical  persistence  to  the 
primitive  and  inefficient  methods  of  their 
fathers. 


Electric  Thav/ing  of  Water  Pipes 

An  Easy,  Simple,  and  Inexpensive  Application  of  Electricity  to  an  Every-day 

Service  in  the  Winter  Season 


By  GEORGE  ETHELBERT  WALSH 


IT  is  only  quite  recently  that  a  com- 
mercially practicable  method  of 
thawing  out  water  pipes  by  means 
of  the  electric  current  has  been  de- 
vised. The  costliness  and  clumsiness  of 
former  methods  for  a  long  time  seemed 
insuperable  obstacles,  but  these  difficul- 
ties have  at  last  been  overcome,  and  a 
simple,  efficient,  and  comparatively  cheap 
apparatus  put  upon  the  market. 

The  damage  due  to  frozen  water 
pipes  in  our  Northern  cities  is  annually 
very  great.  The  cost  of  thawing  out 
pipes  by  the  present  clumsy  methods  used 
by  plumbers,  is  almost  as  annoying  as 
the  freezing.  The  work  of  digging  down 
to  pipes  and  applying  heat  directly  is 
slow  and  costly;  and  the  injection  of 
steam  through  a  rubber  tube  which  is 
pushed  up  the  frozen  pipe  as  far  as  it  will 
go,  is  almost  equally  expensive  and  un- 
satisfactory. The  ability  to  thaw  out 
pipes  quickly  and  effectively  is  the  chief 
virtue  of  any  system. 

Gas  pipes  freeze  up  almost  as  readily 
as  water  pipes  in  extremely  cold  weather  ; 
and  where  householders  depend  upon  gas 
for  cooking,  the  trouble  causes  endless 
inconvenience.  Both  gas  and  water  com- 
panies have  encouraged  every  effort  made 
to  perfect  a  system  of  reaching  the  pipes 
with  direct  heat  which  would  thaw  out 
the  pipes  quickly  and  effectively.  Elec- 
tricity is  apparently  the  only  agent  that 
can  solve  the  problem. 

New  Method  Successfully  Tested 

The  success  attained  by  the  new 
method  has  been  phenomenal,  as  demon- 
strated by  a  number  of  tests  made  in 
various  cities  of  New  Jersey  during  the 
winter  of  1904-05.  Over  2,000  water 
and  gas  pipes  were  electrically  thawed 
out  in  the  city  of  Newark,  200  in  Harri- 
son, 130  in  Jersey  City,  125  in  Hoboken, 
102   in   Passaic,  and  over   500  more  in 


other  towns  and  cities  of  the  State.  The 
pipes  were  thawed  out  under  nearly  all 
conditions  of  weather  and  physical  sur- 
roundings. Some  were  laid  close  to  the 
surface,  and  others  far  down  below,  while 
a  few  were  in  conduits  laid  below  the  city 
pavements,  and  yet  others  in  galleries 
supposed  to  "be  proof  against  freezing 
weather.  The  success  was  so  great  that 
provision  was  made  to  carry  on  the  work 
on  a  much  larger  scale  during  the  present 
winter.  The  time  required  for  thawing 
out  the  pipes  depended  upon  their  size 
and  the  conditions  under  which  they  were 
treated.  While  it  took  upward  of  three 
hours  to  thaw  out  one  6-inch  main,  it 
was  found  that  two  men  with  a  single 
outfit  could  thaw  out  from  10  to  200 
pipes  in  each  working  day.  The  charge 
made  for  each  pipe  varied  also  according 
to  different  conditions,  the  average  for 
each  case  being  from  $4  to  $15,  accord- 
ing: to  the  number  of  connections  made 
and  the  size  of  the  pipes. 

Portable  Transformer  Outfit 

The  outfit  used  in  the  Jersey  cities  was 
mounted  on  a  wagon  containing  a  300- 
light  transformer  wired  to  a  wooden 
rack,  and  some  500  feet  of  wire.  The 
wagon  was  drawn  up  before  a  building 
under  an  electric-light  pole.  A  wire  was 
connected  with  the  overhead  circuit,  and 
current  conducted  to  the  transformer. 
The  primary  fuse-boxes  were  located  on 
one  side  of  the  transformer,  and  a  heavy 
knife  switch  was  attached  to  the  bottom 
of  the  wagon. 

When  the  pipes  of  a  single  dwelling 
were  to  be  treated,  the  primary  leads  to 
the  overhead  circuit  were  connected,  and 
the  primary  fuses  inserted.  Then  the 
two  heavy  wires  mounted  on  reels  back 
of  the  wagon  were  run  out,  and  one  end 
connected  to  the  water  pipe  inside  of  the 
house,  as  near  the  cellar  wall  as  possible, 
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the  other  ctnl  iK'inj^CDmurtitKitlur  to  the 
ncaroi  hydrant  or  curh  h«>x.  ICxpcrirncc 
5ho\vo<l  that  a  miinlHT  of  houses  couUl  he 
treateil  at  the  same  time  :  ami.  hy  coMiurt 
iiii;  them  in  series,  time  aiul  lahor  were 
s;ive<l.  In  some  instances  as  many  as 
twelve  aiul  fourteen  were  treated  at  one 
time,  which  were  thawed  out  as  easily 
as  a  sinjjie  pipe,  the  time  re(|uircd  heini;. 
however,  a  little  lonv^er.  Another  savitij^ 
of  time  and  lalx^r  was  found  in  extend- 
ing the  secondary  leads.    I»y  this  method 


runs  up  inti>  the  hundreds.  The  cost  to  a 
eily  hy  fn)/en  hych-ants  mij;ht  any  cold 
d.-iy  pnnc  ejionuous  if  fire  slunild  hreak 
nnt.  In  sduie  instances  lire  companies 
have  spent  whole  days  in  thawing:  out 
hydrants,  and  several  wide  conllaijrations 
have  occurred  while  llie  lirenicn  have 
worked  in  vain  to  j^et  a  sujiply  of  water, 
r>y  the  electric  method  the  hydrants  can 
he  thawed  out  (|uickly.  and  on  the  coldest 
nights  danj^er  from  this  soiu'ce  is  largely 
eliminated. 


A  B 

TRANSFORMER  FOR  THAWING  OUT  WATER  PIPES  ELECTRICALLY. 
A— Complete  instrument.     B— Same  with  switchbox  removed. 


the  wagon  had  to  move  less  often ;  and 
on  one  block,  as  many  as  thirty  pipes 
were  thawed  out  without  moving  the 
wagon  to  make  new  connections  over- 
head. 

About  3,0(X)  pipes  were  thus  thawed 
out  last  winter  in  the  Xew  Jersey  towns 
lighted  by  the  Public  Service  Corpora- 
tion, the  gross  revenue  from  the  work 
being  $12,000.  The  service  was  so  ap- 
preciated that  the  demand  far  exceeded 
the  ability  of  the  company  to  meet  it.  and 
this  winter  the  service  has  been  greatly 
increased. 

Charges  made  by  plumbers  for  thaw- 
ing out  frozen  pipes  frequently  range 
from  $23  to  $50,  while  the  cost  to  gas 
companies    of   thawing   out    their   pipes 


A  portable  transformer  outfit  for  thaw- 
ing out  frozen  pipes  has  been  made  for 
quick  and  easy  connection  with  alternat- 
ing-current circuits,  with  adjustments 
over  a  wide  range  of  voltage.  Operating 
under  circuits  varying  from  2,000  to 
2.300  volts,  60  cycles,  the  secondary  volt- 
age and  current  for  thawing  pipes  can 
readily  be  adjusted  from  0  to  75  volts 
and  from  0  to  400  amperes.  This  easy 
adjustment  of  the  secondary  voltage  and 
current  makes  it  possible  to  use  the  outfit 
for  nearly  all  classes  of  work.  The  whole 
outfit  weighs  less  than  2,000  pounds,  and 
it  can  be  mounted  on  either  a  wagon 
truck  or  sleigh. 

The  transformer  is  light  and  compact, 
and  stands  on  three  legs,  with  a  closed 
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magnetic  circuit  at  the  ends.  The  leads 
of  the  priniaiy  coil  are  connected  to  a 
switchboard  on  the  side  of  the  trans- 
former; and  the  terminals  of  the  sec- 
ondary coil  are  brought  to  heavy  lugs  at 
the  end.  from  \Yhich  cables  are  run  to  the 
pipes.  In  thawing  street  mains  sufficient 
voltage  and  current  can  be  obtained  by 
connecting  two  adjoining  hydrants  as 
terminals,  but  service  pipes  are  thawed 
out  bv  using  the  house  faucets  and  the 
nearest  hydrant  as  terminals. 

Precautions  Against  Danger 

There  is  only  one  danger  in  using  a 


shunt,  there  is  no  absolute  rule  or  data 
to  guide  the  workmen  in  their  application 
of  power  for  the  different  size  pipes. 
Usually  the  practice  is  to  start  with  the 
shunt  completely  lowered,  so  that  the 
minimum  of  voltage  and  current  is  first 
delivered.  Then,  by  gradually  increas- 
ing the  amount  until  the  water  is 
thawed,  little  damage  is  caused. 

In  a  frozen  water  pipe  40  feet  long  and 
three-quarters  inch  thick,  about  eight 
minutes  are  required  to  thaw  out  when 
50  volts  and  300  amperes  are  delivered. 
An  increase  in  the  length  of  the  pipe  in- 
creases the  time  and  voltage  only  slightly. 
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transformer  outfit  of  such  heavy  current 
as  this,  but  that  can  be  easily  obviated 
where  the  workmen  understand  their 
business.  Unless  good  connections  are 
made,  the  water  faucets  may  be  burnt  out 
l)y  the  heavy  current,  or  the  hydrants  and 
l)ipes  be  disfigured.  Several  such  acci- 
dents happened  last  winter  in  the  towns 
and  cities  of  New  Jersey  where  the  trans- 
formers were  employed.  The  accidents 
were  found  to  be  due  to  using  too  little 
resistance  and  too  small  a  transformer. 

The  chief  problem  confronting  the  op- 
erators is  to  ascertain  the  approximate 
amount  of  current  needed  for  each  pipe. 
While  the  complete  outfit  permits  of 
ready  adjustment  of  voltage  and  current 
by  simply  changing  the  position  of  the 


Thus  100  feet  of  the  same  pipe  can  be 
thawed  out  in  10  minutes  with  a  voltage 
of  55  and  335  amperes,  or  a  250-foot  pipe 
can  be  thawed  out  in  20  minutes  with  50 
volts  and  400  amperes.  An  increase  in 
the  size  of  the  pipe  increases  the  amount 
of  current  to  500  amperes  for  each  ad- 
ditional quarter-inch  in  diameter. 

Value  of  Large  Current 

Some  experiments  to  test  the  relative 
efficiency  of  voltage  and  current  were 
made.  Thus,  in  a  one-inch  pipe  700  feet 
long,  a  voltage  of  55  and  current  of  175 
amperes  were  delivered,  and  it  required 
five  hours  to  thaw  it  out  through  its  en- 
tire length.  In  another  test  a  voltage  of 
55  and" current  of  260  amperes  thawed 
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out  a  pipe  1.300  feet  in  lciii;th  :iii<l  \ 
inches  in  tlianutcr  in  three  hours.  A 
still  further  emphatic  iUustrati«)n  oi  the 
vahie  of  lar^e  current,  was  shown  in  a 
test  with  an  S(X)-foot  pipe  ten  inches  in 
diameter.  This  pipe  was  thawed  out  in 
two  hours  by  a  vohas4:e  of  70  and  400 
amperes.  The  full  voltaije  of  the  sec- 
ondary coils  is  thus  surticient  for  the 
larjjest  size  of  pipe.  With  a  voltage  of 
75  atid  current  of  400  amperes,  a  ten- 
foot  pi}X"  1.000  feet  in  leiiLrth  could  he 
thawed  out  within  a  trille  over  two 
hours. 

For  special  cmcrrjcncies  when  fire 
hydrants  are  frozen  up,  it  is  possible  to 
increase  the  current  beyond  the  rating 
given  for  ordinary  uses.  It  is  possible 
to  raise  the  current  on  cold  days  to  800 
amperes  for  ten  or  fifteen  minutes  at  a 
time,  without  causing  trouble. 

Advantages  of  New  Method 

The  whole  plan  of  thawing  out  water 
and  gas  pipes  by  electricity  is  clean, 
cheap,  and  expeditious.  There  is  no  dig- 
ging up  of  extensive  areas  of  soil,  which 
in  the  winter  season  means  long  prelim- 
inary heating  of  the  frozen  top  soil  with 
fires.  The  work  can  be  done  wherever 
electric  current  can  be  obtained  in  the 
street  or  nearby  houses.  Apparatus  is 
made  for  tapping  2,400-volt  alternating 
overhead  circuits,  the  temporary  connec- 
tions being  made  on  live  wires.  To  do 
this,  however,  the  insulation  must  be 
scraped  off,  and  the  wire  tapped  directly 
to  the  live  wire.  This  naturally  limits 
the  field  of  operation  to  the  electric  light 
or  railway  operating  companies,  or  to 
private  companies  with  certain  privileges 
obtained  from  the  electric  light  corpora- 
tions. To  make  connections  with  the  live 
wires  as  infrequent  as  possible,  wires  400 
and  500  feet  long  are  used.  The  houses 
on  a  large  block  can  thus  all  be  reached 
from  one  tapping. 

A  portable  gas-engine-driven  dynamo 
has  further  helped  to  solve  the  problem 
in  towns  and  cities  where  electric  serv- 
ices are  far  from  satisfactory.  In  one  of 
these  portable  units,  a  small  gas  engine 
of   12  to   15  horse-power  is  direct-con- 


iKctcd  to  an  S-  or  10-kilowatt  generator 
(Klivering  <>('0  amperes  at  12  to  15  volts. 
.Such  a  portable  outtit  would  be  sufficient 
for  all  service  pipes,  and  could  thaw  out 
from  .50  to  200  pipes  a  day  according  to 
their  size  antl  distance  apart.  Where  the 
frozen  pipes  were  located  within  re- 
stricted areas  so  that  they  could  be  con- 
nected in  scries,  far  more  than  200  could 
be  thawed  out  each  working  day.  In 
emergencies  a  double  crew  could  work 
at  the  plant,  and  in  one  day  and  night 
upward  of  600  or  700  pipes  could  he  suc- 
cessfully treated  by  such  a  small,  com- 
pact, portal. Ic  unit. 

A  portable  electric  thawing  plant  has 
also  been  in  use  in  New  York  State,  op- 
erated by  a  12-horse-power  gasoline 
engine  which  propels  it  along  the  streets 
as  needed.  It  is  really  a  gasoline  auto- 
mobile. On  the  front  i)art  of  the  machine 
is  mounted  a  7-kilowatt  dynamo  develop- 
ing 600  amperes  at  12  volts.  The  dy- 
namo is  connected  by  a  belt  to  the  driving 
gasoline  engine.  \\^hen  the  automobile 
stops,  the  work  of  connecting  the  belt 
with  the  dynamo  shaft  is  simple  and 
quick ;  and  within  less  than  a  minute, 
everything  is  ready  for  thawing  out  the 
pipes.  In  fact,  the  electric  current  is 
ready  before  the  men  have  adjusted  their 
wires  to  the  terminals.  This  self-con- 
tained and  self-propelling  outfit  is  of  par- 
ticular service  in  small  country  towns 
and  villages  where  electric  current  is 
difficult  to  secure  in  all  places  when 
needed. 

In  applying  the  current  to  the  pipes, 
the  ice  and  cold  water  keep  down  the 
heat  so  that  there  is  little  danger  of  melt- 
ing the  pipes  until  the  water  is  running 
once  more.  Then  a  heavy  current  main- 
tained for  any  length  of  time  would  boil 
the  water  and  melt  the  pipes.  The  melt- 
ing point  of  lead  pipes  is  617°  F.,  but  it 
is  rarely  that  tlie  temperature  of  the 
pipes  has  reached  100""  or  higher.  It 
would,  however,  be  possible  to  raise  the 
temperature  very  quickly  after  the  ice  is 
once  thawed ;  and  without  experienced 
operators  who  know  when  to  stop  the  cur- 
rent, damage  might  easily  be  caused  that 
would  far  more  than  offset  the  savine. 


AUTOMATIC  RESTAURANT  IN  BERLIN,  GERMANY. 


No  Waiters;  No  Tips;  No  Delays; 

Meals  Served  by  Machinery! 

The  Latest  Evolution  in  Automatic  Devices  that  Lessen  Labor  and  Abolish  Worry 


By  THOMAS  L.  WAITE 


BERLIN,  the  German  capital,  pos- 
sesses more  "Automats" — auto- 
matic machines — than  any  other 
city  in  the  world,  and  they  are 
all  of  some  practical  benefit  and  use. 
They  have  "automat"  beer  halls,  where  a 
nickel-in-the-slot  brings  you  your  stein  of 
foaming  beer ;  "automat"  cabs,  where  a 
machine  called  a  "taximeter"  registers 
the  fare  to  be  paid  and  makes  it  almost 
impossible  for  "cabby"  to  "knock  down" 
on  his  passenger.  There  are  "automat" 
theaters,  where  the  nickel-in-the-slot 
starts  a  whole  show  of  several  acts  and 
many  scenes  ;  "automat"  restaurants  ;  and 
"automat"  bootblacks.  These  latter  are 
peculiarly  unique,  and,  though  not  un- 
known in  America,  they  are  every-day 
necessities  in  Berlin. 


The  Automatic  Restaurant 

The  "automat"  restaurant  is  not  only 
a  labor-saving  device,  but  it  is  a  head- 
ache-sparing institution,  as  it  does  away 
with  the  waiters,  who  make  you  do  the 
waiting,  and  gives  an  instantaneous 
service.  You  are  your  own  waiter;  and 
consequently  there  are  no  fees,  for  you 
cannot  conscientiously  tip  yourself,  how- 
ever self-gratulatory  may  be  your  mood. 
You  select  what  you  want,  drop  your 
nickel  in  the  slot,  and — there  you  are ! 

Of  course  this  Automat  of  the  Dinner 
Table  is  an  unintelligent  mechanism  of 
man's  invention,  ingeniously  worked  by 
electricity.  Cabinets  with  glaSs  fronts 
line  the  walls;  and  through  these  glass 
fronts  are  to  be  seen  rows  and  rows  of 
little  elevators,  with  the  slots  and  mech- 
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anisi..  ...    ..arkinp  thciu.     On  one  sitli- 

of  Ihc  n-staurant  is  litltHl  an  "autoinat" 
bar,  where,  by  tlroppinij  the  uulicaicd 
price  into  the  proper  slot,  the  wished- for 
drink  comes  to  the  waitin.y:  customer. 
Shelves,  all  arountl.  on  the  little  ele- 
vators, hrinj::  up  hot  snups,  hot  roasts, 
cold  meats,  pies.  s;uuhvichcs.  tea.  coffee — 
in  fact,  whatever  is  on  the  menu,  anil  that 
is  changed  daily.  All  the  customer  has 
to  do  is  to  decide  what  he  wants,  drop 
his  coin  in  the  little  openin.tj.  and  await 
results.  In  less  than  a  minute,  up  comes 
his  meal,  raised  hy  electricity  from  the 
kitchen  in  the  basement ;  and  it  comes 
either  steaminu:  hot.  or  ice-cold,  just  as 
ordered,  and  clean,  fresh,  and  sweet,  with 
no  dirty-handed  waiter,  with  black  cuffs 
and  jjreasy  napkin,  to  take  your  appe- 
tite away  while  handings  it  to  you. 

The  bcvera.G:es — milk,  tea,  coffee, 
synips,  and  mineral  waters — are  served 
from  tanks  or  kettles.  The  droppinp:  of 
the  coin  into  the  proper  slot  opens  the 
faucet  only  long  enough  for  the  right 
quantity  to  run  into  the  cup  or  glass, 
which  is  conveniently  placed  to  receive  it. 


Mas  Having  Shoes  Blackened  Avtomatically. 


The  "automat"  machines  arc  divided 
into  three  classes — "hot-food"  machiiu'S, 
"cold-food"  machines,  and  "liciuiil"  ma- 
chines; and  they  all  work  nearly  alike. 
In  the  hot-food  machines  you  drop  your 
coin  and  receive,  in  exchange,  a  metal 
check.  The  coin  falls  to  the  kitchen 
where  the  chef  sees  it  in  a  tubi'  indicating 
a  particular  order.  The  disli  is  prepared 
by  one  of  the  under  cooks;  and  the  chef, 
after  glancing  to  see  that  it  is  all  right 
and  appetitlich,  puts  it  on  an  automatic 
dunili-waiter,  which,  hy  its  own  mechan- 
ism, goes  up  to  the  waiting  customer.  1  le 
sees  his  order  inside  one  of  the  glass  re- 
ceptacles, drops  in  the  check  he  holds, 
and  the  dish  is  lowered  automatically  to 
an  opening  below,  where  he  lifts  it  out, 
and  carries  it  to  a  taljle. 

The  cold  dishes  are  released  at  once, 
when  the  coin  is  dropped  in,  just  as  you 
get  a  piece  of  tutti-frutti  or  a  caramel  or 
a  cigarette  from  the  penny-in-the-slot 
machine.  The  "drinks"  machines  work 
similarly;  but  they  have  a  self-measuring 
contrivance  that  is  certainly  complicated. 
In  serving  the  liquid,  the  glass  or  cup 
is  filled  with  mathematical  precision  ;  and 
the  moment  the  holding  vessels  are  emp- 
tied, an  electric  bell  gives  such  notice  in 
the  cellar-room  below,  aixl  the  tanks  are 
refilled.  The  machines  all  work  auto- 
matically, and  there  are,  and  can  be,  no 
mistakes.  The  only  employees  are  the 
manager,  the  girl  who  makes  change  and 
hands  out  the  napkins,  and  one  or  two 
boys  wdio  remove  the  empty  plates  and 
wipe  ofif  the  tables. 

There  are  two  such  restaurants  in 
Philadelphia,  and  one  in  New  York ;  and 
it  has  become  quite  the  proper  thing  to 
give  "Automat"  parties.  The  restaurant 
is  rented  for  the  entire  evening.  The 
party,  arriving  after  the  theater,  amuse 
themselves  by  drawing  cocktails  from 
faucets,  and  dropping  a  coin  in  tire  slot 
for  the  salads  and  other  cold  dishes. 

The  Automatic  Bootblack 

"Put  a  nickel  in  the  slot  and  get  your 
boots  polished" — this  is  the  invitation  of 
the  Berlin  mechanical  bootblack.  There 
is  a  platform  whereon  is  a  sort  of  cylin- 
der containing  brushes  which  revolve  in 
several  different  directions  and  among 
which  you  insert  your  foot.     Upon  the 
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platform  is  a  metal  foot-rest  which  works 
up  and  down  in  a  slot  under  a  central 
opening  in  the  cylinder.  Upon  mounting 
the  platform,  you  drop  your  nickel  in  the 
slot,  and  move  the  handle,  just  as  in  other 
machines  ;  this  starts  the  wheels  in  mo- 
tion. You  place  your  foot  upon  the  rest, 
and  move  it  in  among  the  brushes,  two  of 
which  smear  the  boot  with  polish.  Then 
you  press  your  foot  down,  and  the  rest 
sinks  below  the  level  of  the  polish-laden 
brushes,  and  into  a  nest  of  swiftly  re- 
volving brushes,  which  put  a  "shine" 
upon  the  boot  in  almost  less  time  than  it 
takes  to  tell  you  about  it. 

At  the  sides  of  the  machine  are  hand- 
rails by  which  to  hold  on  while  you  bal- 
ance yourself  upon  one  foot  and  submit 


the  other  to  the  tender  mercies  of  the 
brushes.  These  machines  are  made  sin- 
gle, for  polishing  ordinary  boots ;  or 
triple,  with  stands  side  by  side,  and  labels 
designating  one  for  patent  leather,  an- 
other for  ordinary  black  leather,  and 
the  third  for  tan  shoes.  Electricity  oper- 
ates these  machines,  the  dropping  of  the 
nickel  and  the  moving  of  the  handle  serv- 
ing to  close  a  switch  which  starts  a  small 
motor. 

Some  time  ago  a  machine  for  polishing 
shoes  by  electricity  matie  its  appearance 
in  New  York  and  was  expected  to  do 
wonders ;  but  though  it  frightened  the 
bootblacks  at  first,  they  soon  recovered, 
and  now  regard  the  electrical  shiner  as  a 
bogey  to  laugh  at,  not  to  fear. 


Folks  in  Ruts 


^75*^5  H*  world  is  full  o    ruts,  my  boy,  some  sKaller  an'  some  deep ; 
jll  ^^      An*  ev'ry  rut  is  full  o'  folks,  as  liigh  as  tbey  can  keap. 
f\jN— ^      Each  one  tkat's  grovelin'  in  the  ditch  is  growlin'  at  his  fate. 

An'  wishin'  he  had  got  his  chance  before  it  was  too  late. 
They  lay  it  all  on  someone  else  or  say  'twas  just  their  luck — 
They  never  onct  consider  that  'twas  caused  by  lack  o'  pluck. 
But  here's  the  word  of  one  that's  lived  clean  through,  from  soup  t'  nuts- 
Th'  Lord  don't  send  no  derricks  'round  t'  hist  folks  out  o'  ruts. 


Some  folks  has  stayed  in  ruts  until  they  didn't  like  th'  place. 

Then  scrambled  bravely  to  th'  road  an'  entered  in  th'  race. 

Sich  ones  has  al'ways  found  a  hand  held  out  for  them  t    grab 

An"  cling  to  till  they'd  lost  the  move  peculiar  to  a  crab. 

But  only  them  that  helps  themselves  an'  tries  fer  better  things 

^Vill  ever  see  th'  helpin"  hand  t"  -which  each  climber  clings. 

This  here's  the  hard,  plain,  solemn  facks,  without  no  **ifs  *  or  "buts" — 

Th'  Lord  don't  send  no  derricks  'round  t'  hist  folks  out  o'  ruts. 

—Baltimore  American 


R  h:  1 .  I  C  S    OF    FOUR 


Old  Round  Stone  Tower  at  Fort  Snelling,  Minnesota,  built  during  the  Indian  Wars,  and  the   scene   of  many 
traditional  exploits. 


Plaza  at  Santa   Fe,   New   Mexico,  showing  the  Governor's  Palace.     Seat  of  Spanish,  Mexican,  and  U.  S. 
Govenunent  for  25  years.     In  this  building  the  late  Gen.  Lew  Wallace  wrote  "Ben  Hur." 
(76) 
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The  Heard  House,  Ipswich,  Mass.     Built  in  1  795  by  Col.  John  Heard,  a  Revolutionary  officer  and  a  personal 
friend  of  Washington.     It  has  been  in  the  family  ever  since. 


The  Henry  House,  Bull  Run  Battlefield.     Scene  of  the  fiercest  fighting  in  both  battles.     Still  standing  in  a  state 
of  comparatively  good  preservation. 

(-) 


Producer  Gas  Plants 

A  Brief  Dcscriptltm  of  the  IMt^Mirc  and  Suctitin  Types  of  Producer  Plants 
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ROIH'CKR  plants  arc  oi  two 
kiiuls.  acoinlini^  as  the  llow  nf 
air  tliroujili  the  producer  is  caused 
by  air  hointj  forced  in  from  lielow 
a  partial  vaciiuni  heinj^  created 
the  fuel.     The  fdrnier  is  called  a 


or  bv 
alx^ve 
frcssurc  /'/(7^/^  tlie  latter  a  suction  plant. 

Pressure  Type 

Tbc  general  arranijenient  of  the  pres- 
sure type  of  proilucer  gas  plant  is  shown 
in  Fig.  1.  in  which  the  arrows  indicate 
the  direction  of  flow  of  the  gas.  A  small 
Iwiler  supplies  steam  to  the  "blower." 
The  gas  escapes  from  the  producer  at  a 
high  temperature  and  goes  to  an  "econo- 
mizer." where  it  gives  up  much  of  its 
heat,  either  to  fresh  air.  which  is  about 
to  be  forced  through  the  producer,  or  else 
to  water,  the  vapor  from  which  mixes 
with  the  air.  The  gas  then  passes  to  the 
"scrubber."  where  it  meets  a  spray  of 
cold  water,  which  further  cools  it  and 
takes  from  it  dust  and  solid  impurities, 


Fig.  1.    Diagram  of  Pressure-Type  Producer  Plant. 


after  which  it  goes  to  the  "purifier"  for 
the  extraction  by  chemical  process  of 
certain  undesirable  components  and  for 
the  completion  of  the  removal  of  solids, 
and  thence  to  the  "gas  holder."  If 
anthracite  coal  or  coke  is  used,  very  little 


chemical  purilicalion  is  necessary ;  if 
bituminous  coal  is  being  burned,  the 
cleaning  is  somewhat  more  complicated, 
as  the  tar  and  other  troublesome  sul)- 
stances  in  the  gas  have  to  be  extracted 
l)efore  it  can  be  used. 

Suction  Type 

The  suction  ly])e  of  gas  ])r()ducer  plant 
can  be  used  only  when  the  operation  of 
the  engine  is  continuous  for  long  periods. 
It  has  considerable  advantage  over  the 
pressure  type  in  compactness,  but  is 
rather  troublesome  to  start.  The  flow  of 
air  and  vapor  through  the  fuel  in  the 
producer  or  generator  (Fig.  2),  is  de- 
pendent on  the  sucking  action  of  the 
engine  each  time  it  takes  in  a  charge,  so 
that  no  boiler  is  needed  to  produce  the 
blast.  The  volume  of  gas  generated  is 
always  equal  to  the  amount  that  the  en- 
gine uses,  so  that  no  gas  holder  is  re- 
quired between  the  producer  and  the 
engine,  its  place  being  taken  by  a  small 
gas  tank.  To  start  the 
producer  working,  a  small 
hand-  or  belt-driven  blower 
is  used  ;  and  the  products 
of  combustion  are  sent  past 
a  by-i)ass  valve  directly  to 
the  atmosphere  until  the  es- 
caping gas  will  burn  stead- 
ily. The  by-pass  valve  is 
then  closed,  and  the  gas  is 
forced  through  the  scrub- 
ber and  purifier  into  the  gas 
tank,  and  the  whole  ap- 
DRip  paratus  is  filled  with  gas. 
When  good  gas  appears  at 
a  test  cock  near  the  engine, 
the  engine  is  put  in  op- 
eration and  the  blower  is  stopped,  its 
function  being  performed  thereafter  by 
the  engine.  The  hot  gases  escaping  from 
the  generator  go  first  through  an  econo- 
mizer or  vaporizer  (not  shown  in  Fig. 
2)  ;  and  the  steam  formed  there  is  con- 
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ducted  to  the  under  side  of  the  grate  of 
the  producer,  and  is  sucked  through  with 
the  air. 

Owing  to  the  resistance  ofifered  by  the 
fuel,  scrubber,  and  other  parts  of  the 
plant  to  the  passage  of  the  gas,  its  pres- 
sure on  reaching  the  engine  in  consid- 
erably below  the  atmospheric  pressure. 
This  causes  a  decrease  in  the  weight  of 
the  charge  taken  to  the  engine,  and  so 
makes  the  power  of  the  engine  less  than 
when  pressure  gas  is  used.  In  order  to 
get  the  high  compression  which  is  neces- 
sary to  ensure  ignition  with  a  weak  gas 
supplied  at  a  low  pressure,  the  clearance 
in  the  engine  using  suction  gas  is  smaller 
than  in  other  engines  using  the  same 
cycle.  It  is  not  safe  to  use  such  an  engine 
with  illuminating  gas,  as  the  pressures 
resulting  from  explosion  would  be  exces- 
sive. When  in  some  cases  illuminating 
gas  is  used  to  start  the  en- 
gine, a  special  device  is  em- 
ployed to  exhaust  some  of 
the  charge  during  the  com- 
pression period,  and  so  to 
reduce  the  compression 
pressure. 

Heat  Waste 

An  efficient  producer  of 
either  the  pressure  or  suc- 
tion type  will  waste  not 
more  than  fifteen  to  twenty 
per  cent  of  the  heat  of  com- 
bustion of  the  coal  in  con- 
verting it  into  gas — that 
is,  the  gas,  on  burning, 
up  eighty     to     eighty-five 


The  heat  liberated  by  the  combustion 
of  a  cubic  foot  of  each  of  the  gases  dis- 
cussed is  as  follows : 

Natural  gas   900  -  1,000  BT.U. 

Coal  gas   650-     700      " 

Water  gas    -     300      " 

Producer  gas  120  -     150      " 

Po-wer  Production 

The  power  which  can  be  developed  in 
an  engine  does  not  depend  upon  the  heat 
of  combustion  of  a  cubic  foot  of  the  fuel, 
but  on  the  heat  of  combustion  of  a  cubic 
foot  of  the  explosive  mixture.  The  dif- 
ference in  the  amounts  of  air  necessary 
for  combustion  with  the  different  gases, 
makes  the  heats  of  combustion  per  cubic 


Fig.  2.     Diagram  of  Suction-Type  Producer  Plant. 


will  give 
per  cent  of 
the  heat  of  combustion  of  the  coal.  Its 
efficiency  exceeds  that  of  a  steam 
boiler.  If  the  gas  produced  is  a 
weak  one.  it  is  produced  in  greater  vol- 
ume, and  it  has  to  be  mixed  with  a  much 
smaller  volume  of  air  than  is  required 
for  illuminating  gas.  For  example,  or- 
dinary coal  gas  must  have  at  least  six 
parts  of  air  to  one  of  gas,  whereas  pro- 
ducer gas  requires  a  minimum  of  about 
one  and  a-quarter  parts  of  air  to  one 
part  of  gas. 


foot  of  the  explosive  mixture  much  more 
nearly  equal  than  the  heats  of  combus- 
tion per  cubic  foot  of  the  fuel.  Thus, 
when  mixed  with  just  sufficient  air  for 
complete  combustion,  natural  gas,  coal 
gas,  and  water  gas  will  all  giVe  up  about 
90  B.T.U.  per  cubic  foot  of  the  ex- 
plosive mixture,  while  producer  gas  gives 
up  about  65  R.T.U.  An  engine  will  con- 
sequently develop  about  the  same  power 
whether  using  natural  gas,  coal  gas,  or 
water  gas ;  when  using  producer  gas,  on 
the  other  hand,  it  will  develop  consid- 
erably less  power. 


Number    Twenty-Five— Sere v/-Threads 


ONE  of  the  most  common  methods 
of  fastoninq;  parts  of  niacliiiiory 
is  by  moans  of  the  holt.  \'ari- 
ous  kinds  of  bolts  are  used 
.iri'und  engines,  in  snch  places  as  on  the 
cylinder  head,  connecting-rod  ends,  bear- 
ings, etc.  In  general  machine  work,  the 
Ixilt  is  used  to  such  an  extent  that  some 
conijianies  devote  themselves  to  making 
nothing  but  l)olts  and  nuts,  turning  out 
thousands  daily. 

The  scmv  is  a  means  of  transmitting 
power,  especially  if  the  pressure  is  great 
and  the  velocity  very  low.  This  is  often 
seen  in  screw-jacks,  testing  machines, 
presses,  etc.  The  carriage  of  a  lathe  used 
for  screw-cutting  is  moved  by  the  lead 
screw. 

The  Thread 

In  Chalk  Talk  Xo.  XXIV,  we  dis- 
cussed a  curve  called  a  helix,  and  found 
that  it  is  a  curve  generated  by  the  move- 
ment of  a  point  on  the  surface  of  a  cyl- 
inder, the  movement  being  such  that  the 
distance  traversed  by  the  point  while 
passing  around  the  cylinder  is  equal  to 
the  pitch.  Now,  if  we  cut  a  groove  on 
a  metal  cylinder,  the  groove  following 
the  helix,  the  metal  remaining  between 
the  grooves  will  be  the  thread.  A  cylin- 
der having  a  thread  cut  in  this  manner 
is  called  a  bolt  or  a  screzv.  To  make  the 
bolt  useful  under  some  conditions  a  nut 
must  be  made  to  fit  the  thread.  This  is 
a  square  or  hexagonal  piece  of  metal 
with  a  helical  srroove  cut  within  it. 


Standard,"  and  the  "Square."  Of  these 
forms,  the  V  is  the  sim])lcst  and  most 
common,  especially  for  soft  metals  like 
brass.  The  cross-section  of  this  thread 
is  an  equilateral  triangle,  as  shown  in 
I'^ig.  1.  The  angle  l)etween  the  two  sides 
of  the  thread  is  60°.  The  pitch  is  the 
distance  from  the  top  of  one  thread  to  the 
top  of  the  next.  A  simple  calculation 
based  on  geometry  will  prove  tliat  the 
depth  is  equal  to  the  pitch  x  .866  (depth 

Thread  Not  for  Hard  Usage 

The  V  thread  is  not  suited  to  much 
pressure  or  hard  usage.  The  sharp  edges 
are  liable  to  be  broken,  and  the  deep, 
sharp  groove  makes  the  bolt  weak.  More- 
over, the  sharp  edges  make  it  difficult  to 
put  on  the  nut. 

United  States  Standard 

The  United  States  Standard  thread, 
sometimes  called  the  "Franklin  Insti- 
tute," or  "Sellers,"  has  these  tops  cut  off; 
that  is,  the  tops  are  flattened.  Also,  the 
groove  does  not  come  to  a  point,  but  is 
flat  at  the  bottom.  The  sides  form  the 
same  angle  as  the  V  (60°),  as  shown  in 
Fig.  2.  The  width  of  this  flat  portion  is 
one-eighth  of  the  pitch.  If  this  amount 
is  taken  from  the  top  and  from  the  bDt- 
tom,  the  real  depth  is  three-quarters  of 
the  depth  of  the  V  thread,  or  .65  of  the 
pitch  C866  X  .>4  =  .65). 


Kinds  of  Threads 

There  are  three  kinds  of  threads   in 
common  use :  the  "V  thread,"  the  "U.  S. 

(80)  (Rights  o/  Full  tic  lit  ion  Reserz>ed  by  Author.) 


List  of  Standard  Threads 

Of  course,  it  is  possible  to  cut  a  thread 
of  almost  any  size  on  a  given  cylinder ; 
but,  in  order  that  everyone  may  know  the 
pitch  of  the  thread  on  a  bolt  of  given 
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size,  standard  threads  have  been  adopted. 
These  are  as  follows : 


Diameter 

Threads  per 

Diameter 

Threads  per 

Inch 

Inch 

X 

20 

l>i 

^Yz 

A 

18 

\y^-v^ 

5 

/s 

16 

2    -2,^4 

4>^ 

iV 

14 

2>^-2^ 

4 

% 

13 

3    -3^ 

3>^ 

tV 

12 

3^-4 

3 

11 

^% 

2?^ 

H 

10 

4>^ 

2^ 

'A 

9 

4^ 

2^ 

1 

8 

5    -5K 

2^ 

l/s-lX 

7 

^Yz-W^ 

2/8 

\y%-\yz 

6 

6 

2X 

When  power  is  to  be  transmitted,  the 
square  thread  is  used  because  the  bear- 
ing   surfaces    are    perpendicular  to  the 


axis,  thus  preventing  wedging.  This 
thread  allows  power  to  be  transmitted  in 
either  direction,  since  the  sides  are  per- 
pendicular and  therefore  alike.  This 
form  is  very  simple,  the  grooves  being 
like  the  threads,  as  shown  in  Fig.  3. 

The  square  thread  is  often  modified 
somewhat.  If  power  is  to  be  transmitted 
in  one  direction  only,  one  side  is  made 
perpendicular  and  the  other  at  an  angle 
in  order  to  give  greater  strength  at  the 
root.  This  is  shown  in  Fig.  4.  The 
angle  is  not  made  to  any  standard,  but 
30°  is  about  average  practice. 

The  so-called  Acme  thread  is  another 
modification  of  the  square  thread,  each 
side  forming  an  angle  of  14^  degrees. 


T 


>i 


T^ 


^. 
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GiAnt  Pumps  in  Placer 

Misiies 

pi.Ac  IIR  luiiiing  of  ijoM  is  carried  on 
more  or  loss  extensively  over  the 
entire  Pacific  Coast. 

There  are  a  c^reat  nnmher  of  rich 
placer  deposits  whicli  cannot  he  reached 
by  natnral  hyilranhc  heads,  withont  in- 
curring very  larfjc  expenses  and  immense 
lalxir.  However,  the  successful  and 
profitable  workinpf  of  these  rich  deposits 
may  be  undertaken  by  establishini^  a 
pumpinsj  plant  and  handlinj^  the  water 
through  giants  as  in  gravitx-pressure 
plants. 

The  iilea  is  not  a  new  one.  but  the 
question  of  the  size  and  character  of  the 
pumping  plant  has  never  beeii  deter- 
mined in  a  satisfactory  manner  until  very 
recently.  The  advent  of  the  step-pres- 
sure pump  for  handling  large  quantities 
of  water  against  high  heads,  ojierating 
at  a  high  efficiency,  has  pointed  out  possi- 
bilities that  could  not  be  considered  for 
any  other  class  of  pumps. 

Step-pressure  pumps  have  large  ca- 
pacity, are  very  much  lighter  than  other 
pumps  for  a  given  capacity,  are  easily 
transported  and  installed,  do  not  wear 
out  like  plunger  pumps  when  handling 


nuiddy  water,  will  c\cn  liaiidle  water 
containing  sand  and  small  gravel  without 
clogging  or  undue  wear  or  great  loss  of 
capacity  or  of  efficiency.  The  facility 
with  which  the  pressure  may  be  raised 
and  lowered  at  the  will  of  the  o])crator, 
makes  these  i)umps  desirable  factors  in 
placer  installations  where  pumping  heads 
are  required. 

Very  recently  a  placer  plant  using  arti- 
ficial pressure  produced  by  one  of  these 
inimi^s,  was  installed  for  the  United  Iron 
\\'orks,  of  San  Francisco,  Cal.,  at  McCoy. 
Colorado.  The  deposit  was  adjacent  to 
the  Grand  River  in  Eagle  County,  Col. 
It  extended  back  on  a  sloping  hillside  for 
about  800  feet.  The  depth  to  bed  rock 
was  12  to  30  feet.  The  material  was 
assorted  gravel  and  sand,  including 
stones  up  to  seven  inches  in  diameter. 
The  gold  was  very  fine  and  associated 
with  black  sand.  The  best  values  were 
found  on  a  clay  stratum  close  to  bed 
rock. 

It  was  considered  advisable  to  install 
the  elevating  plant  on  the  lower  side  of 
the  property ;  sluice  the  gravel  down  to 
the  elevator ;  draw  off  the  fines,  and  send 
them  to  a  gold-saving  station,  discharg- 
ing the  tailings  into  Grand  River. 

The   plant  was   of    100   miner's    inch 
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HORIZONTAL  STREAM  2;«  FEET,  THROWN  BY  2STEP  PRESSURE  PUMP. 
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capacity  and  was  for  testing  purposes. 
The  power  equipment  consisted  of  a  12 
by  14-inch  steam  engine  operating  at 
160  revohitions  per  minute  and  a  54-inch 
by  16-foot  boiler,  which  under  working^ 
conditions  produced  65  horse-power. 
The  pump  took  its  water  from  the  river 
150  feet  distant  through  an  8-inch  pipe 
line  and  discharged  into  a  12-inch  pipe 
line  200  feet  long,  which  was  spht,  send- 
ing part  of  the  100  miner's  inches  to  the 
elevator,  and  part  to  the  giant. 


65  pounds  per  square  inch,  and  the  giant 
operator  was  able  to  throw  a  stream  233 
feet  horizontally,  establishing  a  sluice- 
run  100  feet  distant  and  carry  waste  into 
the  river.  The  pump  operated  silently 
and  without  end  thrust,  and  its  perform- 
ance was  more  than  was  expected.  The 
fuel  used  was  wood — pine  and  cedar — 
only  tVk^o  cords  per  day  of  ten  hours 
being  required. 

Five   men   operated    the   entire   plant. 
Five  thousand  pounds  of  refined  concen- 


ELEVATED  SLUICEWAY. 


The  elevator  lifted  22  feet  vertical,  and 
required  60  miner's  inches  for  its  op- 
eration ;  and  the  balance  was  used  to  feed 
the  sanle  after  the  material  had  been 
sluiced  close  to  the  elevator.  The  sluice 
run  was  24  inches  wide,  16  inches  deep, 
and  set  on  a  grade  of  6  inches  to  12  feet 
— twelve  boxes,  long  riffled  throughout. 
Near  the  lower  end,  an  under-current 
was  established,  and  the  fines  drawn  ofif 
and  sent  to  the  gold-saving  station. 

When  in  operation,  the  water  ran  4 
inches  in  the  sluice.  The  pump  was  a 
7-inch  of  the  two-step  pressure  type, 
having  a  capacity  of  1,125  gallons  per 
minute.  It  was  speeded  for  160  feet 
head,  and  operated  at  850  revolutions 
per  minute.  The  pump  was  set  10  feet 
above  water-level,  to  avoid  the  high 
water  of  the  spring  season. 

When  pumping  through  the  2 '4-inch 
tip  on  the  giant,  the  gauge  on  discharge 
line  near  the  pump  showed  a  pressure  of 


trates  were  caught  in  20  days'  run,  be- 
fore operations  had  to  cease  owing  to 
the  severity  of  the  weather. 

It  is  worthy  of  note  that  the  pressure 
was  raised  to  105  pounds  per  square  inch 
— nearly  to  a  head  of  250  feet.  It  was 
found,  however,  that  very  little  material 
advantage  was  gained.  The  conclusion 
was  that  the  best  results  with  fuel  were 
to  be  had  with  more  water  and  less 
pressure — just  sufficient  to  loosen  ma- 
terial in  place.  It  was  also  noted  that 
most  gravels,  even  where  packed  and  ce- 
mented to  stand  in  vertical  walls,  would 
respond  to  pressure  corresponding  from 
100  to  160  feet.  The  very  successful 
operation  of  this  plant,  it  is  believed 
among  old  and  experienced  placer-min- 
ing men,  will  open  up  a  great  many  very 
valuable  deposits  yet  untouched.  It 
promises  to  revolutionize  placer  mining 
in  those  regions  where  flowing  water  is 
not  obtainable. 
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Monster  Frei^Ht 
Engines 

jV^OXSTER  frcii^lu-cn.s^ines,  almost 
*-^*-  twice  as  larc^c  and  three  times  as 
strongs  as  the  or(Hnary  type,  are  being 
installed  on  the  lialtimore  &  Ohio  South- 
western Railroad.  This  photograph 
shows  one  of  these  powerful  freight- 
pullers  just  as  it  was  run  out  of  Chilli- 
cothe.  where  it  was  built,  to  Cincinnati 
on  its  trial  trip.  Thirty  of  these  mon- 
sters will  soon  be  in  use  over  the  entire 
system.  In  order  that  these  extra  heavy 
engines  can  pass  successfully  over  the  en- 
tire road,  it  will  be  necessary  to  strength- 
en bridges  and  roadbeds  in  various 
places. 

While  the  new  engines  resemble  the 
old  style  of  freight-handlers  in  appear- 
ance, many  improvements  have  been  in- 
stalled upon  the  new  type.  The  immense 
boiler  sits  twice  as  high  as  in  the  or- 
dinar}'  engine,  in  order  to  afford  room 
for  the  extra  large  fire-box  and  the  extra 
mechanism  not  to  be  found  upon  the 
little  freight-handlers. 


17  XCESSIVE  weight  in  the  motor  has 
■*— '  been  a  difficulty  that  has  long 
troubled  would-be  creators  of  a  success- 
ful airship.  Now,  however,  two  Swiss 
engineers,  !Mj\I.  Henri  and  Armand 
Dufaux.  have  succeeded  in  combining 
sufficient  power  with   remarkable   light- 


ness— diminishing  the  weight  to  less  than 
Z.2>  pounds  i)er  horse-power,  and  con- 
structing a  benzine  motor  of  a  little  over 
2-horse-power  capacity,  which,  including 
all  accessories,  weighs  only  9,9  pounds. 

This  motor  drives  four  horizontal 
screw^s  placed  in  pairs  on  both  sides  of 
the  motor  at  the  ends  of  a  steel-tul)e 
frame.  These  screws  are  of  uniform 
construction,  consisting  of  two  sections 
of  6  feet  6.7  inches  diameter.  The 
screws  belonging  to  the  same  pair, 
mounted  one  al)ovc  the  other,  rotate  in 
the  same  direction,  while  the  two  pairs 
turn  in  opposite  directions.  The  screws 
are  mounted  loosely  on  the  shaft,  and  are 
driven  by  means  of  a  wooden  lever 
fitted  on  the  latter,  which  is  connected  to 
the  screws  by  four  caoutchouc  springs, 
thus  avoiding  any  risk  of  damage  to  any 
delicate  parts  in  case  of  a  too  sudden  rise. 
The  weight  of  each  screw  is  only  15.9 
ounces. 

The  arms  are  covered  with  varnished 
silk,  and  consist  of  thin  deal  boards,  three 
of  which  are  glued  together. 

The  motor  has  two  double-acting  cyl- 
inders placed  one  above  another  and  fit- 
ted with  four  separate  ignition  devices. 
The  gasefier,  being  of  aluminum  and  cop- 
per, has  very  little  weight,  the  level  being 
maintained  constant  by  a  special  con- 
struction. The  igniting  current  is  sup- 
plied by  accumulators,  and  distributed  by 
a  Dufaux  coil.  The  primary  current  is 
intermittent,  wdiile  the  secondary  is  main- 
tained constant  in  order  to  avoid  exces- 
sive tensions. 
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Experiments  were  recently  made  on 
the  grounds  of  the  Paris  Aero-Club,  after 
tests  on  a  large  scale  had  been  carried  out 
in  the  inventors'  native  town.  In  the 
Paris  experiments,  the  apparatus  was  en- 
abled to  rise  of  its  own  accord,  while 
being  guided  by  a  wire  rope  running  over 
pulleys.  After  the  motor  had  been  start- 
ed and  the  screws  thrown  in,  the  whole 
apparatus  would  fly  up  readily,  in  excel- 
lent equilibrium,  maintaining  itself  per- 
manently in  the  same  vertical  plane  and 
being  even  capable  of  supporting  an 
overweight  up  to  13.2  pounds.  When 
loaded  with  14.3  pounds,  it  was  found  to 
keep  itself  soaring  in  the  air  without 
either  dropping  or  rising.  Considering 
that  the  machine  weighs  only  37.5 
pounds,  this  result  may  be  called  excel- 
lent. 


DROP.  ARTHUR  KORN,  of  Munich, 
*■  Bavaria,  has  devised  a  practical)le 
method  for  the  electrical  transmission  of 
photographs  as  distinguished  from  the 
mere  handwriting  and  line  sketches 
which  can  be  sent  by  the  telautograph. 
The  first  practical  results  were  secured  in 
1904;  but  later  improvements,  recently 
described  before  the  Berlin  Electrical  So- 
ciety, have  enabled  him  to  transmit 
photographs  with  remarkable  definition 
over  lines  offering  a  resistance  of  fully 
12,000  ohms — the  equivalent  of  a  dis- 
tance of  several  thousands  of  miles,  the 
time  of  transmission  being  10  to  20  min- 
utes, and  the  size  of  the  pictures  5  by  7 
inches. 

The    transparent    film    containing    the 


OPERATING  MECHANISM  OF  DUFAUX  AIRSHIP. 


So  far  from  using  this  device  as  an 
independent  flying  machine,  the  inventors 
intend  combining  it  with  an  aeroplane. 
The  airship  thus  obtained  is  to  move 
horizontally  through  the  air,  without  re- 
quiring any  of  the  devices  ordinarily 
needed  for  launching  an  aeroplane.  The 
apparatus  is  fitted  in  front  with  a  tri- 
angular rudder,  and  its  total  weight  is 
onlv  50.7  oounds. 


photograph  to  be  transmitted  is  wrapped 
around  a  glass  cylinder  Qi  (see  Fig.  1) 
located  at  the  sending  station  ;  and  the 
light  from  a  Nernst  lamp,  being  concen- 
trated by  a  lens  /  onto  a  given  point  n 
of  the  photograph,  penetrates  through 
the  glass  cylinder,  spreading  over  a 
selenium  cell  Sc  situated  in  its  interior. 
Now,  as  selenium  is  known  to  undergo 
variations  in  electrical   resistance  under 
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the  influni-  varviiiR  illumination.      a  nuuv  or  K-ss  livrlv    llasliini;  ot  an  cx- 

thc  cKi-trical  cunrnt  si-nt   from  this  crll      hanstid    IuIk-.    which    throws   Us    li.y;ht 
tovvar.U  the  receiving;  station  will  he  the      through  a  very  narrow  aperture  onto  the 
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PORTRAITS  SENT  OVER  WIRES. 

A— Portr«it  of    Prof.  Korn  transmitted  (eleeraphically  in  20  minutes,  throueh  a  line  of  12,000  ohms'  resistance,  corre- 
•ponding  to  several  thousands  of  miles"  distance.     B— Tielesraphed  portrait  of  the  Prince  Resent  of  Bavaria. 


.>>ironp:cr  as  the  portion  of  the  photoo^raj))! 
penetrated  hy  the  light  is  brighter  or 
darker.  The  glass  cylinder,  as  it  re- 
volves, moves  slightly  in  the  direction  of 
its  axle  with  eacli  rotation.  All  portions 
of  the  photograph  are  tiius  in  turn  car- 
ried along  between  the  illumiiianl  and  the 
selenium  cell. 

The  currents  of  varying  intensity  sent 
out  during  this  process,  reaching  the  re- 
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Fig.  I      Apparatus  at  Sending  Station. 


ceiver.  arc  there  used  in  reproducing  the 
original  photograph.  The  receiving  film 
is  wound  on  a  cylinder  the  motion  of 
which  agrees  perfectly  w^ith  the  motion 
of  the  transmitter  cylinder.  The  varia- 
ble currents  coming  from  the  latter  cause 


receiving  film,  thus  gradually  reproduc- 
ing the  original  picture. 

The  luminosity  of  the  exhausted  tube 
at  the  receiving  station  is  graduated  by 
means  of  Tesla  currents.  The  tube  is 
enveloped  with  black  paper  and  sealing- 
wax,  and  has  only  an  exceedingly  small 
aperture  through  wdiich  the  radiation  of 
the  tube  is  allowed  to  strike  the  receiv- 
ing film.  The  high-tension  Tesla  cur- 
rents are  led  to  the  tube  from  the  Tesla 
coil  over  the  spark  distances  F^Fo  and 
F3F4  (Fig.  2),  which,  by  means  of  an 
index  moved  by  a  galvanometer  lu,  are 
increased  or  reduced  according  to  the 
greater  or  less  intensity  of  the  currents 
coming  from  the  transmitting  station, 
i.  e.,  to  the  greater  or  less  brightness  of 
the  corresponding  elements  u  of  the 
transmitting  film.  Xov/,  according  to  the 
distances  F^Fo  and  F3F4,  the  tube  will 
give  out  a  stronger  or  v/eakcr  flashing, 
thus  more  or  less  affecting  the  photo- 
graphic film  at  the  receiving  station. 

In  the  latest  type  of  ajDparatus  the 
spark  distances  are  replaced  by  suitable 
rheostats  inserting  a  resistance  that  de- 
pends on  the  position  of  the  galvanom- 
eter needle. 

For  the  tran.smission  of  handwriting, 
sketches,  diagrams,  etc.,  the  film  at  the 
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transmitting'  station  is  replaced  by  a 
metal  foil  written  on  with  non-conductive 
ink,  and  a  pencil  analogous  to  that  of  a 
phonograph  roller  is  made  to  slide  on  the 
cylinder,  interrupting  the  current  when- 
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Fig.  2.     Apparatus  for  Graduating  Luminosity  at 
Receiving  Station. 

ever  the  point  of  the  pencil  is  in  contact 
with  the  non-conductive  portion  of  the 
metal  foil.  The  currents  of  intermittent 
intensity  thus  produced  in  the  long-dis- 
tance line,  will  reproduce  at  the  receiving 
station  the  original  handwriting  at  the 
rate  of  500  to  600  words  per  hour. 

Professor  Korn  believes  that  his  ap- 
paratus will  allow  of  a  telc-tnsion  after 
the  time  of  transmission  of  the  photo- 
graphs has  been  further  reduced. 

In  principle  tele-vision  is,  it  is  true, 
possible  even  now,  provided  a  very  high 
number  of  conductors  be  used,  compli- 
cating in  proportion  the  transmitting  and 
receiving  apparatus.  Owing,  however, 
to  the  prohibitory  cost,  this  process  of 
tele-vision  is  at  present  quite  impractica- 
ble, while  there  are  no  theoretical  reasons 
in  the  way  of  a  future  realization  of  this 
dream  of  so  many  inventors. — Dk.  Al- 

1  ]<liD  GKAnENWITZ. 


/^NE  of  the  greatest  enemies  in  the 
^^  world  to  wood  is  the  insect  known 
as  the   Teredo   navalis.     It   is  really  an 


animated  auger,  for  it  will  bore  through 
the  hardest  species  of  trees  unless  they 
are  protected  from  its  pointed  head.  For 
this  reason  it  is  impossible  to  support 
wharves  in  water  frequented  by  the 
teredo,  for  it  will  practically  destroy  a 
pile  in  the  course  of  two  or  three  years — 
no  matter  how  large  may  be  the  column 
of  wood — unless  it  is  protected  by  being 
soaked  in  creosote  or  some  similar  sub- 
stance. Creosote  is  a  product  of  dis- 
tillation of  coal-tar.  It  is  an  oily  fluid, 
having  wonderful  anti^-eptic  and  pre- 
servative properties.  In  the  treatment  of 
wood,  it  is  forced  into  the  tissues  under 
pressure  in  air-tight  chambers. 

The  teredo  is  a  native  of  tropical  cli- 
mates, but  as  far  north  as  Puget  Sound 
its  destruction  is  apparent.  The  accom- 
panying photograph  shows  two  pieces  of 
Washington  cedar.  These  originally 
formed  a  ship's  timbers,  and  were 
washed  upon  the  shores  of  the  Sound 
after  a  wreck.  The  sides  shown  in  the 
photograph  were  on  the  inside  of  the 
hull,  consequently  were  not  exposed  to 
the  attacks  of  the  insect  until  after  the 
vessel  went  to  pieces.  As  will  be  noted, 
the  smaller  strip  is  so  honeycombed  that 
it  actually  contains  more  holes  than 
wood,  while  the  larger  is  perforated 
through  and  through.    A  close  examina- 


Uestri'CTIve  Work  ok  the  Teredo. 

tion  will  show  that  the  interiors  of  some 
of  the  holes  are  spiral,  like  the  rifling  of 
a  gun  barrel.  No  teredo  will  ever  pene- 
trate into  the  passageway  bored  by  an- 
other. 
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Sifety  Valves  on  Huckleberry  Pies 

To  TMK  EniTOR:  I  ha'^tcn  to  inform  you  of 
the  followini;  iiitiTosting  .iiul  important  devel- 
opment in  cniiiiiocriiiR  practice : 

An  awfnl  accident  occurred  on  January  25 
last,  in  whicli  a  nunilwr  of  guests  at  an  East 
Side  Ixiarding  house  in  Paterson,  N.  J.,  were 
more  or  less  seriously  injured. 

The    cook,    it    appears,    had    constructed    a 


huckleberry  pie  of  large  dimensions,  but  had, 
unfortunately,  neglected  to  follow  the  land- 
lady's specification  in  the  matter  of  making 
blow  holes  in  the  upper  crust.  The  result 
was  that  when  the  pie  was  brought  on  the 
table  and  a  knife  inserted,  the  whole  pie  ex- 
ploded, covering  almost  everybody  at  the  table 
v.ith  confusion  and  boiling  hot  blueberries. 

With  a  view  of  preventing  further  catas- 
trophes of  this  kind  a  bill  has  been  introduced 
in  the  New  Jersey  legislature,  providing  for 
the  appointment  of  a  State  Pie  Inspector  and 
further  providing  that  no  huckleberry  pies 
shall  be  served  within  the  limits  of  the  State 
which  have  not  successfully  withstood  a  hy- 
drostatic test  of  ten  pounds  to  the  square  inch. 
A  third  provision  is  that  each  pie  shall  be  sup- 
plied with  a  steam  gauge  and  safety  valve,  as 
shown  in  the  illustration. — J.  O'Sullivan  Ad- 
dicks. 


Word  by  Wire 

A  CLERGYM.xx,  ha\ing  occasion  to  go  to  Lon- 
don before  Christmas,  was  asked  by  his  wife 
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to  buy  a  text  for  the  gallery  of  the  cIuutIi  for 
the   Christmas   decorations. 

He  was  very  busy,  and  forgot  all  about  it 
till  just  before  leaving,  so  wired  for  instruc- 
tions to  his  wife  as  to  the  words  and  di- 
mensions. She  wired  back  the  following  mes- 
sage:  "Unto  us  a  son  is  born,  nine  feet  long 
by  three  feet  high." 


Bill  Collecting  by  Electricity 

To  THE  Editor:  Do  you  think  the  .following 
action  was  in  violation  of  the  ethics  of  tlic 
engineering   profession? 

I  have  been  engaged  in  thawing  out  water 
pipes  by  electricity  and  have  fixed  a  regular 
charge  of  $10  a  job.  The  other  day  I  was 
just  getting  through,  when  an  old  German, 
who  lived  next  to  the  house  in  which  1 
was  working,  came  over  and  asked  me  to 
thaw  out  his  pipes,  too. 

Everything  was  ready  and  it  only  took  about 
ten  minutes  to  do  the  job.  When  I  got 
tlirough  and  presented  to  him  my  bill  for  $10, 
he  threw  up  both  hands  and  refused  to  pay  it. 

"Do  I  understand  that  you  absolutely  refuse 
to  pay  this  bill?"  I  asked,  finally,  after  a  long 
argument. 

"I  never  pay  in  the  world!"  the  old  man  de 
dared  with  an  oath. 

"Then,  George,"  I  said,  turning  to  my  fore- 


man, "reverse  that  current  and  freeze  him  up 
again." 

"Wait   a    minute    yet !"    cried    the    old    man 
when  he  heard  that  threat.     "Wait  a  minute  !" 
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He   rushed   into   the   house   and   came   out   an 
instant  later  with  a  $10  bill  in  his  hand. 

"There,"  he  said,  handing  me  the  money, 
"there,  if  you're  going  to  be  so  mean  about  it." 
— P.  L.  Umber. 


The  Penalty  of  Success 

Patient:      Isn't  that   a  pretty  big  bill? 
Doctor:      Well,    living    costs    more    than    it 
used  to,  you  know. — Sun. 


Handy  Man  About  the  House 

To  THE  Editor — I  have  been  married  only 
a  month  and  I  think  that  some  of  my  house- 
keeping experiences  may  be  of  interest  to  your 
readers.  My  husband  can  do  almost  anything 
— he   is   really   a   very   wonderful   man.     The 


other  day  I  discovered  that  the  bathtub  need- 
ed a  new  coat  of  varnish.  I  told  him,  and  he 
said  he'd  attend  to  it  that  night  if  I'd  get  the 
varnish.  So  he  came  home  early  and  I  told 
him  the  varnish  was  in  the  cupboard  with  the 
groceries.  He  took  off  his  coat  and  applied 
the  varnish,  while  I  got  dinner. 

"Goodness,"  he  said,  as  he  tasted  the  soup, 
"this  tastes  just  like  a  paint  shop.  That  var- 
nish odor  gets  into  everything." 

It  tasted  queer  to  me,  too ;  but  I  felt  my 
reputation  was  at  stake  and  wouldn't  admit  it. 
After  dinner  we  went  to  look  at  the  bathtub. 
It  was  very  queer-looking,  and  had  curious 
lumps  all  over  it. 

"Where  did  you  put  the  empty  varnish  can, 
George?"  I  asked  him.  I  had  certain  suspi- 
cions. 

"Out  in  the  back  yard,"  he  answered. 

I  went  out  and  found  it  later.  The  poor  boy 
had  actually  varnished  the  bathtub  with  the 
ox-tail  soup  we  should  have  had  for  dinner, 
and — yes,  I  suppose  there's  no  doubt  we  ate 
the  can  of  varnish.  But  I  wouldn't  let  him 
know  it  for  the  world.  He'd  feel  so  chagrined. 
— Bessie  B.  Ride. 


Ho-w  to  Resi(in 

"Going  to  resign,  are  you  ?"  asked  Assistant 
Postmaster-General  Wynne  of  an  indignant 
person  who  had  been  pouring  his  grief  into 
his  ears.  "Can't  stand  it  another  mmute,  eh? 
Put  up  with  it  as  long  as  you  could,  and  now 
you're  going  to  throw  up  your  job  and  tell 
your  chief  what   you  think   of  him?     Yes,   I 


know.  Last  straw  and  all  that  sort  of  thing? 
Uh-huh  ! 

"Did  you  ever  see  my  set  of  rules  for  re- 
signing? I  framed  them  up  years  ago  when 
I  was  in  the  newspaper  business,  and  I  have 
used  them  ever  since.  I  have  re'signed  often 
since  then,  always  in  the  way  prescribed  in 
these  rules.  Perhaps  they  will  be  of  service 
to  you.     Here  they  are  : 

"Rule  1.  After  receiving  the  last  straw,  don't 
do  anything  for  two  hours.  Above  all,  don't 
write  anything. 

"Rule  2.  At  the  expiration  of  two  hours, 
write  your  resignation,  and  make  it  as  hot  as 
you  can.  Relieve  your  feelings,  and  say  every- 
thing you  have  been  penni  ••g  up  in  your  breast. 
Scorch  the  scoundrel. 

"Rule  3.     Then  go  home. 

"Rule  4.  The  next  morning  immediately 
upon  arising,  read  over  your  resignation,  and 
tear   it   up. 

"Rule  5.     Go  to  work  at  the  usual  hour. 

"Take  a  copy  of  them,"  concluded  Mr. 
Wynne,  "and  you  will  find  that  they  are  ab- 
solutely essential  to  any  man  who  expects  to 
resign  frequently  and  still  continue  to  rise 
in  the  world." — New  York  Times. 


Perpetual  Motion  at  Last 

To  the  Editor  :  I  submit  herewith  the 
drawing  of  a  working  model  of  a  perpetual 
motion  machine.  I  know  how  other  inven- 
tors who  have  worked  along  this  line  have 
laeen  made  fun  of,  and  the  fear  of  ridicule 
has  for  years  kept  me  from  making  my  in- 
vention public.  In  fact  I  invented  it  while 
still  a  small  boy,  and  I  think  a  single  glance 
at  the  drawing  will  show  how  simple  both  the 
machine   and  its   inventor  are. 

The  machine  consists  of  a  number  of  radial 
arms,  to  the  end  of  each  of  which  is  attached 


a  weight,  the  whole  revolving  on  an  axis. 
The  machine  revolves  from  right  to  left.  As 
it  turns,  the  weights  attached  to  the  ends  of 
the  arms  gradually  change  from  6  to  9  pounds 
each,  the  transformation  being  reversed  as 
the  weights  begin  to  rise.  This  may 
seem  complicated — even  absurd — to  some ;  but 
every  great  invention  has  been  laughed  to  scorn 
by  the  ignorant  and  fatuous  populace.  Besides, 
a  single  glance  at  my  drawing  will  showthat 
in  spite  of  what  physicists  may  say,  the  weights 
on  my  machine  do  act  in  just  that  way. 

I  am  not  looking  for  any  financial  reward. 
I  shall  be  satisfied  if  no  one  throws  a  brick. — 
I.  N.  Ventor. 


GENERAL  VIF.W  OP  WORKS  OF  CALIFORNIA  SALT  COMPANY. 


Salt  Industry  of  California 

Many  Large  Plants  in  Operation,  and  Great  Capital  Involved 


By  J.  MAYNE  BALTIMORE 


ONF  of  the  immense  industries  of 
California  is  the  manufacture 
of  salt.  A  vast  amount  of  capi- 
tal is  now  invested  in  this  con- 
stantly g^rowing  business  in  the  Golden 
State.  Great  quantities  of  salt  are  used, 
not  only  in  California,  but  all  along  the 
Pacific  Coast — especially  in  the  north- 
west, where  there  are  located  many  large 
fishing  establishments,  packing  houses, 
etc. 

The  time  is  not  so  remote  when  Cali- 
fornia imported  all  of  its  salt  supplies. 
It  may  now  be  stated,  however,  that 
nearly  all  the  home  consumption  is  pro- 
duced in  the  State ;  and  not  only  so,  but 
very  large  quantities  also  are  now  annu- 
ally shipped  to  the  Pacific  Coast  States 
and  beyond  the  seas. 

All  the  salt  produced  in  California  is 
obtained  by  evaporation  from  ocean 
water,  there  being  but  few  salt  springs 
or  wells.  With  the  exception  of  the  out- 
put of  a  few  comparatively  small  salt- 
manufacturing  plants  in  the  south- 
ern part  of  the  State,  the  entire 
salt  production  of  California  is  made 
in     Alameda    countv,     within    an     area 


of  less  tlian  thirty  square  miles.  Prob- 
ably not  less  than  2.S  large  salt  plants  are 
at  present  in  operation  around  the  lower 
arm  of  San  Francisco  Bay.  Over  on  the 
northern  side  of  this  arm,  in  San  Mateo 
county,  are  a  number  of  smaller  estab- 
lishments. 

It  is  estimated  that  the  total  output  of 
salt  per  year  in  Alameda  county  alone 
reaches  100,000  tons ;  while  not  less  than 
50.000  tons  are  annually  produced  in 
other  parts  of  the  State. 

The  salt  produced  from  sea  water  has 
no  superior  in  the  world,  in  strength  and 
purity.  There  is  every  grade  produced, 
down  to  the  very  finest  table  salt,  by  cer- 
tain refining  processes.  The  salt  output 
of  California  is  shipped  to  the  northern 
States  of  the  Pacific  Coast,  British- Co- 
lumbia, Mexico,  Central  and  South 
America,  Hawaii,  Japan,  Russia,  and 
even  the  Philippine  Islands. 

Among  the  largest  salt-producing 
plants  located  in  Alameda  and  San  Mateo 
counties  are  those  of  the  following  com- 
panies:— American  Salt,  Union  Pacific 
Salt,  Carmin  Island,  Crystal  Salt.  Pio- 
neer,   Alameda,    Russell,    Mount    Eden. 
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Continental,  Leslie  Salt,  and  Westshore 
&  Redwood  City.  Besides  these  are  many 
others  operated  on  a  smaller  scale. 

No  region  in  the  world  manufactures 
this  indispensable  article  of  commerce  in 
greater  quantities  than  California.  Mil- 
lions of  dollars  of  capital  are  involved  in 
the  manufacture,  and  a  small  army  of 
men  is  constantly  employed. 

The  summer  season  is  the  best  period 
for  making  salt.  It  is  collected  in  the 
warm  part  of  the  season  after  evapora- 
tion has  done  its  work,  and  piled  up  in 


alyzes  higher  than  the  Liverpool  importa- 
tion, and  is  superior  for  table  and  dairy 
purposes.  Large  quantities  of  this  salt 
are  used  in  the  curing  of  all  kinds  of 
meat  and  fish — salmon,  codfish,  etc. 

All  along  the  lower  arm  of  San  Fran- 
cisco Bay  there  exist  certain  peculiarities 
in  the  lay  of  the  land,  which,  in  con- 
junction with  the  climate  and  the  favor- 
able conditions  of  the  soil,  combine  to 
make  the  locality  especially  adapted  to 
the  salt  industry.  Long  intervals  of 
cloudless  skies,  low  humidity,  and  high 
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great  pyramids,  some  of  which  contain 
as  much  as  4,000  tons.  It  is  very  beau- 
tiful— snow-white  and  dazzling  in  the 
sunlight  There  are  hundreds  and  even 
thousands  of  acres  covered  with  these 
pyramids,  and  the  scene  is  a  strange  one. 

In  the  process  of  evaporation,  the  sea 
water  is  run  into  a  series  of  ponds,  and 
tested  with  the  salometer  and  other  in- 
struments a  number  of  times  each  day. 
All  impurities  are  in  this  manner  allowed 
to  settle,  and  are  extracted  in  the  count- 
less dififerent  ponds  built  for  such  pur- 
poses, until  finally  all  that  remains  is  the 
salt  pickle,  or  strong  brine,  which  is 
pumped  into  the  vats.  The  result  is  that 
the  salt  comes  out  perfectly  clean,  sweet, 
and  pure.  No  artificial  means  are  em- 
ployed to  produce  the  snowy  whiteness. 

It  is  claimed  that  California  salt  an- 


temperature  all  favor  rapid  evaporation ; 
while  the  soil — a  stiff  clay — is  well 
adapted  for  making  levees  and  water- 
tight reservoirs. 

The  great  natural  deposits  of  rock  salt 
found  in  various  localities  in  the  vast 
region  west  of  the  Rocky  Mountains,  are 
commercially  of  comparatively  small 
value,  owing  to  their  remoteness  from 
distributing  markets  and  to  the  neces- 
sarily high  cost  of  transportation.  Ex- 
cept for  a  small  local  demand  from  farm- 
ers, ranchers,  and  meat  dealers,  the  yield 
of  these  deposits  is  comparatively  insig- 
nificant, and  figures  Init  little  in  general 
statistical  records.  The  cost  of  evapo- 
rated salt  is  but  one-fifth  of  the  lowest 
rate  of  transportation  on  rock  salt  from 
the  nearest  source  of  supply  to  the  most 
accessible  ocean  port. 


Invitation  to  R^eaders 

yilK  TKCIIXICAL  WORLD  MAG- 
A/INK  is  published  for  the  infor- 
mation, as  well  as  for  the  entertain- 
ment, of  its  readers.  Primarily  its  pur- 
pose is  to  be  helpful,  rather  than  merely 
interestinij. 

Are  you  puzzled  by  any  question  in 
eni^ineerini^  or  the  mechanic  arts?  State 
your  problem  in  writing,  and  mail  it  to 
the  Consulting  Department  of  The 
Technical  World  Magazine.  It  will 
be  answered  as  speedily  as  possible  by 
an  expert  especially  familiar  with  the 
questions  involved.  For  the  purpose  of 
having  the  work  done  thoroughly  and 
in  an  authoritative  way,  The  Technical 
World  MagaziS-e  has  made  arrange- 
ments with  the  American  .School  of  Cor- 
respondence to  have  all  problems  of  a 
technical  nature  submitted  by  its  read- 
ers answered  by  the  members  of  the 
school's  staff  of  professors. 

If  the  question  asked  or  the  problem 
presented  is  of  general  interest,  the  solu- 
tion will  be  printed  in  the  columns  of 
the  magazine.  If  of  merely  personal 
interest,  it  will  be  forwarded  by  mail, 
provided  an  addressed  and  stamped  en- 
velope is  enclosed  for  the  purpose,  when 
the  question  is  sent  in. 


Hammering  Circular  Saws 

Question-  :    What  is  the  method  of  hammer- 
ing circular  saws? — jr.  P. 

Anszvcr:     The  saws  should  be  exam- 
ined by  those  who  take  charge  of  them, 
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to  see  what  the  tension  is  when  first  re- 
ceived. The  tools  required  are  two 
straight  edges,  one  from  14  to  18  inches 
long,  one  about  48  inches  long ;  one  try- 
mandrel  ;  one  round-face  and  one  cross- 
face  hammer ;  and  an  anvil. 

By  placing  the  straight  edge  on  the  saw 
when  laid  on  the  anvil,  it  can  easily  be 
seen  if  tension  is  lost.  The  saw  should 
be  tested  all  around  to  see  if  any  part 
between  the  Qd^a  and  the  center  falls 
away.  Such  spots  should  be  marked,  and 
should  not  be  hammered  as  much  as 
other  parts,  if  at  all.  In  testing  for  the 
tension,  be  sure  to  have  the  straight  edge 
crossing  the  saw  diametrically  from  that 
point  of  the  saw  that  rests  on  the  board, 
the  opposite  edge  being  raised  bv 
the  left  hand,  while  the  straight 
edge  is  held  and  gently  pressed 
down  with  the  right  hand.  Do  not 
lean  the  straight  edge  to  one  side, 
but  hold  it  up  straight,  or  it  will  fall  to 
the  form  of  the  saw  and  not  show  what 
is  desired.  A  straight  edge  reaching 
from  the  center  hole  well  out  to  the  edge 
of  the  saw,  is  the  best  to  use  in  hammer- 
ing to  regulate  the  tension  ;  and  when  this 
straight  edge  is  applied  as  above,'  the 
saw  should  fall  away  from  a  straight 
line  ;  this  will  show  that  the  center  of  the 
saw  is  stiff. 

It  is  very  seldom  necessary  to  hammer 
a  saw  at  the  part  covered  by  the  collar. 
When  commencing  to  hammer,  see  that 
the  face  of  the  hammer  is  ground  so  that 
the  blow  will  be  round  ;  and  do  not  strike 
too  heavy,  for  it  is  better  to  go  over  the 
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saw  a  number  of  times  than  to  hammer 
•too  much  at  one  operation  and  thus  put 
the  saw  in  worse  shape  than  it  was  before 
hammering-. 

The  hammering  should  occur  at  the 
points  indicated  by  the  dots  in  the  figure. 
After  going  around  on  one  side,  mark 
ofl:  the  other  side,  and  repeat  the  opera- 
tion with  as  nearly  as  possible  the  same 
number  and  weight  of  blows  as  struck 
on  the  first  side  and  as  directly  over  them 
as  possible.  Now,  stand  the  saw  on  the 
floor ;  hold  it  up  straight,  and  test  it  with 
the  long  straight  edge.  If  the  hammer- 
ing has  been  done  alike  on  both  sides,  the 
saw  will  be  very  nearly  true.  If,  how- 
ever, it  shows  full  on  one  side  and  dish- 
ing on  the  other,  mark  the  places  that  are 
full. 

Place  the  saw  on  the  anvil  with  the 
round  side  up ;  hammer  lightly  on  full 
places ;  test  again  with  the  long  straight 
edge ;  and  if  it  appears  true,  put  it  on 
the  anvil  to  see  if  it  has  the  proper  ten- 
sion ;  if  not,  repeat  the  operation  with 
the  round-face  hammer.  When  it  has 
been  regulated  to  the  proper  tension,  the 
most  difficult  part  of  the  hammering  will 
have  been  accomplished. 

Next  put  the  saw  on  the  try-mandrel, 
and  test  it  with  the  short  straight-edge 
for  running  true.  Mark  the  places  as 
they  run  on  or  off,  while  turning  the  saw 
slowly  around.  Where  the  saw  runs  off, 
the  lumps  must  be  taken  out  with  a  cross- 
face  hammer,  and  struck  in  the  direction 
that  the  straight  edge  shows  the  lumps 
to  run.  The  saw  may  also  be  thrown  out 
of  true  b}'  lumps  running  toward  the  cen- 
ter. In  this  case,  the  saw  will  be  on  or 
oft*  at  points  about  opposite  each  other. 
This  part  of  the  hammering  must  be  done 
carefully ;  and  if  the  hammering  is  of  the 
proper  weight  and  the  face  properly 
ground,  the  saw  can  be  made  to  run  true 
without  altering  the  tension  to  any  ex- 
tent. 

The  testing  on  the  mandrel  should  be 
with  the  full  side  oi  the  saw  towards  the 
pointer  ;  and  by  knocking  down  the  lumps 
from  that  side,  the  plate  will  be  made 
flat.  When  the  saw  is  fairly  flat,  test  it 
from  both  sides.  Next  put  the  saw  on 
the  arbor ;  and  if  to  be  run  at  a  high 
speed  it  will  sway  gently  from  side  to 
side  in  getting  up  to  full  speed,  and  may 


then  run  steadily  and  do  its  work.  If  it 
does  not,  but  rattles  in  the  guides,  it 
needs  to  be  made  more  open  toward  the 
center.  An  experienced  man  can  stand 
the  saw  on  the  floor,  and,  by  giving  it  a 
sudden  shake  at  the  top  edge,  wall  know 
it  is  open  toward  the  center  if  the  center 
vibrates  and  the  edge  stands  stiff.  If 
the  saw  should  be  buckled  by  an  accident, 
true  it  with  the  cross-face  hammer  before 
regulating  the  tension  and  final  truing. 
Do  the  same  in  case  of  buckling  caused 
by  burned  spots  or  sharp  lumps  over  the 
collar  line.  These  may  be  knocked  down 
by  placing  two  thicknesses  of  strong, 
heavy  paper  on  the  anvil,  when,  by  a  few 
well-directed  light  blows,  the  lumps  can 


Diagram  Illustrating  Method  of  Hammering 
Circular  Saws. 

be  hammered  w'ithout  expanding  the 
metal  to  the  same  extent  as  if  straight- 
ened on  the  bare  face  of  the  anvil.  It  is 
very  important  to  have  the  blows  distrib- 
uted properly  over  the  surface  to  be  ham- 
mered. Hammering  too  much  at  one 
place  causes  a  loose  spot  or  lump  that 
v/ill  be  difficult  to  take  out.  In  hammer- 
ing with  the  round-face  hammer,  work 
on  lines  drawn  from  the  edge  toward  the 
center.  This  will  prevent  putting  twist 
lumps  in  the  saw  and  obviate  much  of  the 
trouble  in  truing  with  the  cross-face  ham- 
mer. 

If  it  is  necessary  to  go  over  the  ham- 
mering more  than  once  for  tension,  do 
so  on  lines  between  those  that  have  al- 
ready been  operated  on.  The  round- 
face    hammer    should    have    its    face    so 
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(IrcsstMl  that  a  lisht  l)lo\v  wcnthl  show 
tUiut  one-halt  an  inch  in  vhaim-lcr :  wliilo 
.he  cross- face  shouUl  show  a  hlow  thrcc- 
luartors  l)V  three-eighths  inch.  .\  sharp, 
cirttinjj  hlow  is  not  effective  in  either 
kninrkin)^  «lown  a  Uuup  or  stretchini^  the 
metal. 

It  is  always  ailvisahic  f<^r  he,i::inners  to 
start  in  with  a  small  circnlar  cross-cut 
siw,  one  that  can  he  easily  handle*!,  and 
to  practice  on  this  until  expert. 


Current  for  Annvinciators 

Qi*F.,<iTloN' :  Isn't  there  sonic  way  to  trans- 
ti>r»n  a  110-volt  current  to  10  volts  for  use  in 
coiiiH-ction  willi  annunciator  systems,  witliout 
K^iiii;  a  motor-generator  or  dynamotor?  I  al- 
".  .nys  iH'iievcd  one  could  insert  resistance  in 
:'ic  circuit  and  get  tlie  same  results  as  the 
drop  in  a  circuit. 

Wc  have  an  electrician  here  wlio  lias  offered 
to  make  a  resistance  box  and  give  us  10  volts 
from  110.  .Accompanying  is  a  diagram  re- 
cently under  discussion,  in  which  two  lights, 
one  a  16-candle-power,  and  one  an  8- 
candle-power,  are  in  parallel  on  a  110- 
volt  circuit  and  in  series  with  a  push  but- 
ton and  annunciator  bell.  What  voltage  and 
what  amperage  do  I  get  at  the  bells? — W. 
L.  G. 

Aitsii'cr:  It  is,  of  course,  perfectly 
possihle  to  cut  down  the  volta,s^e  of  a 
circuit  any  desired  amount  by  the  inser- 
tion of  resistance  therein.  This,  how- 
ever, is  not  a  process  of  transformation, 
in  whicli  the  current  is  changed  from  one 
voltage  to  another  without  loss,  but  con- 
sists in  absorbing  the  difference  between 
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Diagram  of  Annunciator  Circuit. 

the  original  voltage  and  the  desired  vol- 
tage in  a  system,  which  of  course  repre- 
sents dead  loss  and  is  neither  efficient  nor 
economical. 

It  is  perfectly  possible  to  cut  down  a 
110-volt  current  to  10  volts  by  the  inser- 
tion of  the  proper  resistance. 

In  regard  to  the  conditions  shown  in 
your  diagram,  we  should  say  that  in  order 
to  tell  you  the  current  flowing  or  the  vol- 
tage across  the  bell,  it  w^ould  be  necessary 


111  kiiiiw  llie  resislanci-  of  tiir  hrll.  As- 
smniiig  the  resistance  of  the  bell  to  he  10 
«)hms,  this  would  be  worked  out  as  fol- 
lows : 

The  resisfanci'  of  (he  two  lani])s  in  par- 
allel wtiultl  he  appro.ximatrly 
2  J(  IX  440^ 

mo 
t.iking    the    resistance    of    the    8-can(lle- 
])<iwer  lamp  as  440  ohms,  and  of  the  16- 
can(IIe-])ower  lamp  as    220    ohms.     The 
current  will  then  be 


/=^=-    ^^^ 


t  amperes, 


K     1474-10 

which  will  be  the  current  llowing 
through  the  bell.  Xow,  the  drop  in  vol- 
tage over  the  bell,  .r.  will  equal  this  cur- 
rent mnlti])lied  by  the  resistance  of  the 
bell,  or  .7  X  10—7  volts. 


Current  for  Heating— Voltage   and 
Power  Expenditure 

Question:  If  it  requires  one  ampere  at  100 
volts  to  heat  a  piece  of  wire  10  feet  long,  does 
it  not  follow  that  one  ampere  at  1,000  volts 
would  heat  a  piece  of  wire  of  the  same  diame- 
ter 100  feet  long  to  the  same  temperature? 
Does  it  not  require  more  power  to  produce 
a  current  of  1,000  volts  than  it  does  a  current 
of  100  volts;  and  if  so,  how  much  more? — 
H.  E.  1'. 

A)iszccr:  If  it  requires  one  ampere  at 
100  volts  to  heat  a  piece  of  wire  10  feet 
long  to  a  certain  temperature,  it  follows 
that  one  ampere  at  1,000  volts  would  heat 
a  piece  of  w-ire  of  the  same  diameter  100 
feet  long  to  the  same  temi)erature.  In 
other  words,  it  is  the  current  wdiich  de- 
termines the  heating ;  and  if  one  ampere 
flows,  the  heating  will  be  the  same  re- 
gardless of  the  voltage;  but  you  must 
bear  in  mind  that  if  you  make  the  length 
ten  times  as  great,  then  you  increase  the 
resistance  in  like  proportion ;  and  the 
voltage  must  be  similarly  increased  in 
order  that  the  current  may  remain  the 
same. 

The  total  power  equals  EI  in  any  case, 
or  it  equals  the  product  of  the  volts  and 
amperes.  If  the  voltage  is  1,000  and  the 
current  is  1  ampere,  then  the  power 
equals  EI  =  1,000  x  1  =1,000  watts.  In 
the  second  case,  the  power  will  be 
E/  =  100  X  1  =  100  watts.  Thus,  you 
see,  it  requires  ten  times  as  much  pow'er 
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to  produce  a  current  of  one  ampere  at 
1,000  volts,  as  it  does  to  produce  a  cur- 
rent of  one  ampere  at  100  volts. 


Equalizing  Generators 

Question  :  I  have  four  direct-current  gen- 
erators, two  400-K.  W.  and  two  250-K.  W.  We 
have  a  great  deal  of  trouble  getting  them  to 
equalize.  They  will  not  run  together.  Some- 
times one  will  lose  its  load,  and  then  another. 
Please  let  me  know  what  the  trouble  is  ? — N. 
H.  L. 

Answer:  It  is  very  difficult  to  diag- 
nose a  case  of  this  kind,  without  tests  or 
extended  observation  of  the  action  of  the 
machines  and  their  prime  movers.  The 
best  way,  perhaps,  is  to  enumerate  the 
reasons  causing  machines  to  refuse  to 
divide  their  loads  properly.  The  opera- 
tor can  then  determine  for  himself  which 
is  the  one  that  applies  to  the  case  under 
consideration. 

First,  the  resistance  of  the  leads  from 
the  machine  brush  or  attachment  point 
of  the  equalizer  to  the  bus-bar  must  be 
inversely  proportional  to  the  output  of 
the  machine,  so  that,  with  normal  full- 
load  current  flowing  through  them,  the 
drop  of  potential  over  each  will  be  the 
same.  If  they  are  not  so  proportioned, 
the  machine  whose  resistance  is  too  high 
will  refuse  to  take  its  proportion  of  the 
increase  of  load,  if  equalized  at  low 
loads,  and  will  refuse  to  drop  it  when 
equalized  at  high  loads.  The  resistances 
of  the  leads  from  the  brushes  to  the 
switchboard  on  the  series  side  of  all  ma- 
chines, should  be  tested  by  the  fall-of- 
potential  method ;  and  if  any  one  of  the 
resistances  is  found  to  be  too  low,  it  must 
be  increased.  This  can  be  most  readily 
done,  perhaps,  by  inserting  in  this  lead 
an  iron  bar  or  some  other  conductor  of 
a  higher  resistance  than  copper;  or,  if 
practicable,  a  smaller  lead  may  be  used 
on  this  machine. 

Second,  the  regulation  of  the  machines 
may  be  different  and  that  of  the  prime 
movers  the  same.  This  should  be  de- 
termined by  noting  the  rise  in  voltage 
from  no  load  to  full  load  when  each  ma- 
chine is  operating  alone.  If  one  machiiie 
is  compounded  more  than  another,  it  will 
take  more  than  its  proportion  of  the 
increase  of  load  when  equalized  at  low 


loads  and  will  drop  its  load  too  quickly 
when  equalized  at  full  load.  The  reme- 
dy for  this  is  to  lower  the  resistance 
across  the  series  terminals  of  the  machine 
in  question.  This  is  only  a  partial  reme- 
dy, however,  as  this  also  shunts  the 
series  coils  of  all  the  other  machines  to  a 
certain  extent.  The  shunting  of  the 
series  and  the  adjustment  of  the  lead  re- 
sistance must  be  independent  of  each 
other. 

Third,  the  equaHzer  resistance  may  be 
too  high,  or  some  of  the  connec- 
tions may  be  bad.  The  lower  the 
equalizer  resistance,  the  greater  will 
be  the  tendency  of  the  current  to 
seek  this  path,  and  the  more  sen- 
sitive will  be  the  division  of  the  load. 
For  this  reason  the  equalizer  should  be 
as  short  as  possible  and  of  ample  cross- 
section.  If  this  resistance  is  too  great, 
first  one  machine  and  then  another  will 
tend  to  take  the  load  or  throw  it  off  at 
the  slightest  provocation. 

Fourth,  the  magnetic  densities  of  the 
machines  may  be  different;  and  the  one 
with  the  higher  density  will  not  respond 
as  readily  as  the  others  to  the  influence 
of  the  equalizer  current,  and  will  refuse 
to  take  its  proportion  of  the  load  increase 
when  equalized  at  low  loads,  or  to 
part  with  it  when  equalized  at  high 
loads.  The  test  for  this  is  to  take 
the  saturation  curves  of  the  ma- 
chines, and  compare  them.  If  it 
is  found  that,  when  plotted  to  the 
same  scale,  the  normal  voltage  comes 
higher  up  on  one  machine's  curve  than 
on  the  others,  its  speed  must  be  raised 
until  the  curves  are  approximately  the 
same.  If  the  machine  is  belt-driven,  an- 
other pulley  can  be  substituted. 

Fifth,  the  regulation  of  the  prime  mov- 
ers may  be  different.  Load  each  unit  up 
separately,  and  adjust  the  series  shunts 
so  that  the  rise  of  E.  M.  F.  from  no  load 
to  full  load  is  the  same  in  each  machine. 
This  makes  the  regulation  of  the  prime 
movers  and  generators  together,  the 
same,  instead  of  that  of  the  generators 
alone,  as  in  the  second  case. 

This  should  eliminate  this  cause  of 
trouble,  if  the  load  is  one  that  does  not 
vary  suddenly  through  wide  ranges  as 
does  an  electric  railway  load.  In  this 
case  the   various   engine   governors   are 
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apt  to  l>c  erratic  i>i  their  action  nlative 
to  one  another.  'Iliis  is  especially  true 
if  the  enjjines  are  of  ililTerent  types.  C  )iie 
governor  will  not  respoml  as  quickly  to 
load  ehanpes  as  another.  This  will  mani- 
fest itself  in  a  seesawinj;  of  the  load  from 
one  machine  to  another  without  ajiy  aj)- 
l>arent  law  or  reason.  There  is  no  posi- 
tive remedy  in  this  case.  A  great  deal. 
however,  can  he  accomplished  by  adjust- 
ing; the  engine  governors. 

Sixth,  the  belt  on  one  of  the  machines 
may  l>c  slipping.  In  this  case,  as  in  the 
la.*;t.  the  shifting  of  the  load  will  be  very 
erratic,  and  in  general  the  machine  will 
refuse  to  take  its  load,  and  no  amount 
of  manipulation  of  its  rheostat  can  make 
it  do  so.  If  this  is  at  all  marked,  it  will 
be  indicated  by  the  heating  of  the  pulley, 
and,  of  course,  can  be  tested  out  with  a 
speed -counter. 

The  position  of  the  brushes  has  some 
slight  influence  on  the  load  distribution. 
The  machine  with  the  greatest  brush  lead 
will  have  the  largest  armature  reaction, 
and  its  E.  M.  F.  will  not  rise  as  much 
as  that  of  the  others  with  increasing  load. 
It  will  refuse  to  take  its  share  of  the  load 
increase  when  equalized  at  low  loads,  or 
to  part  with  it  when  equalized  at  high 
loads. 

The  ammeter  may  be  connected  in  on 
the  wrong  lead,  and  so  will  not  indicate 
the  true  output  of  its  machine.  The  am- 
meter, as  well  as  the  circuit-breaker, 
should  always  be  in  on  the  lead  of  the 
machine  not  containing  the  series  wind- 


ing. 


Measurintf  Flow  of  Stream 


Question:  What  is  the  method  of  measur- 
ing the  flow  of  a  small  stream? 

Ansiver:  The  best  method  is  by  the 
use  of  a  weir  constructed  of  plank  and 
built  into  a  temporary  dam  of  earth.  This 
method  can  be  used  for  any  small  streams 
of  about  one  to  four  feet  in  depth,  and 
up  to  about  50  feet  wide — that  is,  when 
they  are  normal.  At  times  of  flood, 
when  the  flow  is  much  greater,  measure- 
ments cannot  be  made  in  this  way.  The 
formula  to  use  \s>  Q  =  yW~S  Y^'bH^H, 


in  which  Q  =  Quantity  of  water  dis- 
charged, in  cubic  feet  per  second  ;  g  ^-^ 
Cravity  (32.16);  b  =  Breadth  of  the 
notch,  in  feet,  commonly  called  the 
••length"  of  the  weir;  and  //  ^^  ^^V^]^ 
of  water  on  lower  edge,  in  feet.  This 
depth  nnist  not  be  measured  in  the  jilane 
of  the  weir,  but  must  be  taken  a  consid- 
erable distance  back  of  the  weir,  on  ac- 
count of  the  decrease  in  head  where  the 
water  flows  over. 

The  result  obtained  by  the  above 
fornuda  must  be  multiplied  by  coefficient 
of  discharge,  in  order  to  obtain  the  actual 
discharge.     Where  a   dam   already   ex- 


DiAGRAM  Illustrating  Method  of  Measuring  Flow 
OF  A  Small  Stream. 

ists  in  a  stream,  observations  of  the  flow 
over  such  a  dam  will  give  fairly  good  re- 
sults, using  the  coefficient  of  discharge. 

Where  a  weir  cannot  be  used,  then  the 
flow  must  be  determined  by  actually  as- 
certaining the  mean  velocity  of  the  flow 
at  a  given  section,  and  the  area  of  such 
cross-section.  Then  the  discharge  will 
be  equal  to  the  product  of  these  quanti- 
ties. Owing  to  the  disturbing  effect  of 
the  bottom  and  sides  of  the  channel,  the 
velocity  of  the  w^ater  will  not  be  the  same 
at  all  points  in  a  given  cross-section. 
Therefore,  instead  of  trying  to  get  the 
average  velocity  through  the  entire  cross- 
section,  it  is  usual  to  divide  the  cross- 
section  of  the  stream  into  several  ver- 
tical strips,  by  lines  1,  2,  3,  etc.,  as  shown 
in  the  diagram,  and  then  obtain  the  av- 
erage velocity  and  discharge  of  each  of 
the  strips  Oj,  a^,  a.,,,  separately.  In  doing 
this,  a  place  should  be  selected  where  the 
flow  is  as  uniform  and  the  channel  as 
regular  as  possible.  The  area  of  cross- 
section  is  obtained  by  making  careful 
soundings,  and  then  making  an  accurate 
plot  of  the  cross-section,  adding  together 
the  areas  of  each  section  as  compvted. 
The  velocity  can  be  obtained  by  timing 
the  movement  of  a  float. 


D  Y  the  generous  gift  of  the  sum  of 
^  $150,000  from  the  Carnegie  Institu- 
tion, there  is  now  assured  to  CaHfornia 
one  of  the  greatest  benefits  provided  in 
recent  years  for  the  extension  of  astro- 
nomical research. 

This  princely  gift  will  be  expended 
within  the  next  year  upon  a  solar  ob- 
servatory to  be  erected  on  the  summit  of 
Mount  Wilson,  near  Pasadena  in  South- 
ern California.  This  mountain  towers 
6,232  feet  above  tide-level.  The  sum  will 
represent  only  a  part  of  the  observatory 
equipment,  which  will  cost  in  total  about 
$300,000. 

One  of  the  instruments  which  will  be 
used  on  Mount  Wilson  is  a  reflecting 
telescope  about  200  feet  in  length,  which 


was  the  gift  of  Miss  Helen  Snow  to  the 
Yerkes  Observatory.  Other  instruments 
weighing  in  the  whole  more  than  200 
tons,  have  been  brought  from  Chicago  to 
Mount  Wilson,  and  many  of  them  will 
be  retained  there  after  the  unnecessary 
ones  have  been  returned. 

The  atmospheric  conditions  on  Mount 
Wilson  are  considered  unusually  good 
for  observations.  Much  interest  is  felt 
in  the  new  project,  through  which  it  is 
believed  that  many  interesting  discoveries 
regarding  the  sun's  heat  and  composition 
will  be  made. 

The  sun's  spots  develop  from  minimum 
to  maximum  activity  once  in  about  eleven 
years,  and  during  1905  were  at  their 
highest  development.  They  will  prob- 
ably be  in  position  for  the  closest  and 
most  fruitful  observation  during  the 
present  year.    Prof.  George  E.  Hale,  Di- 
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ri'ctor  of  tlic  Vorki's  (Miscrvatory  of  the 
rniv«.'r>itv  oi  I'hicatjo  at  Williams  Hay, 
Wis.  will  \w  ill  cliaruc  of  the  work  at 
!'Uut    Wilson 


Wind-Made   Electricity 

VY71\1)-.MA1)E    electricity    holds    out 

**     the  promise  of  htcomiuij  a   j^nat 

Iwx-m   to   rural   districts :    and     the    day 

is    near    at     haiul     wluii     cver\     farm- 


In  proijiu'ini;  wind-niadt'  (.■kctricity, 
Wilson  calls  upon  the  windmill  to  per- 
form its  customary  fmielion  of  ])nmping' 
water,  lie  leads  the  water  into  a  hy- 
draulic rej^ulator  huilt  on  the  principle  of 
a  water-lift,  in  which  the  jiressi're  is  con- 
trolled hy  weif^hts.  Ap])r()ximately,  a 
unil'orm  head  pressure  of  75  pounds  will 
correspond  to  the  capacity  of  the  water 
pmnpeil  hy  a  10- foot  windmill  wheel. 
This  is  increased  to  100  i)ounds  for  a  14- 
foot  wheel.  The  water  is  discharged 
from  the  h\<lraulic  elKuiiher  hv  means  of 
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er  who  has  a  windmill  on  his 
grounds  can  enjoy  electric  lights  and 
the  many  other  services  which  electric 
power  is  capable  of  yielding.  For  many 
years,  men  have  been  trying  to  con- 
vert wind  power  into  electricity.  R.  \\. 
Wilson  of  \\'estfield.  Ind.,  has  worked 
out  a  practicable  method  of  accomplish- 
ing it.  The  contrivances  heretofore 
tried  for  this  purpose  have  usually  failed 
because  of  their  inability  to  control  the 
variability^  of  the  wind  power.  Gener- 
allv  this  failure  has  been  due  to  effort  to 
derive  electricity  as  a  direct  product  of 
wind  power.  Under  the  Wilson  method, 
electricity  is  generated  as  a  by-product 
in  the  course  of  the  windmill's  service  in 
driving  a  water  pump. 


automatic  valves.  This  regulator  is  the 
means  of  maintaining  an  even  ])ressure 
under  all  conditions,  whether  the  wind- 
mill is  revolving  fast  or  slow. 

Under  the  uniform  pressure,  the  water 
is  passed  from  the  hydraulic  chamber 
through  a  water  motor  to  which  a  dy- 
namo is  attached.  Then  it  is  discharged 
through  troughs,  and  led  away  to  the 
fields  if  desired ;  or  it  can  be  stored  up  in 
tanks  or  reservoirs  to  be  pumped  back 
into  the  hydraulic  regulator  again,  in  case 
water  economy  should  be  necessary.  By 
producing  an  evenness  of  pressure  in  this 
way,  the  dynamo  is  run  at  a  uniform 
speed,  whether  the  wind  is  blowing  a 
gale  or  is  just  enough  to  make  the  wheel 
go  around. 
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This  simple  harness,  once  put  in  op- 
eration, will  virtually  run  itself,  requiring 
little  or  no  attention.  Mr,  Wilson 
demonstrates  the  success  of  the  invention 
at  his  own  shop  in  Westfield,  which  is 
brightly  lighted  with  wind-made  elec- 
tricity, and  to  all  appearances  it  equals 
the  steam-made  product  that  city  folk 
enjoy. 

Provision  can  be  made  to  accumulate 
in  storage  batteries  the  electricity  gener- 
ated in  excess  of  that  used.  According 
to  the  need,  cells  can  be  obtained  of  such 
capacity  as  to  store  up  a  week's  supply 
in  advance,  so  that  enough  current  can 
be  kept  on  hand  at  all  times  for  use 
whether  the  wind  is  blowing  or  not.  Ac- 
cording to  Mr.  Wilson,  a  14-foot  wind- 
mill should  produce  enough  electricity  to 
light  the  average  farm,  generating  the 
current  in  the  daytime  that  is  burned 
at  night.  The  whole  equipment  is  cheap. 
A  hundred-dollar  windmill,  he  says,  can 
be  fitted  out  to  make  electricity,  by  the 
expenditure  of  another  hundred  dollars. 
The  cost  of  maintenance  is  said  to  be  al- 
most nothing,  so  that  the  farmer  can 
have  better  lights  than  he  now  has,  for 
less  money  than  they  are  costing  him : 
and  at  the  same  time  the  windmill  will 
keep  on  performing  the  same  work  it 
has  heretofore  been  doing. 

The  day  of  the  electric  farmer  seems 
just  now  to  be  dawning.  In  the  Wabash 
valley  of  Indiana,  one  of  the  richest  agri- 
cultural districts  in  the  State,  an  inter- 
urban  electric  railroad  company  is  ex- 
tending its  wires  in  all  directions  to  sell 
its  current  to  the  farmers  for  the  oper- 
ation of  agricultural  implements.  The 
company  is  distributing  neat  pamphlets 
telling  how  the  farmer  can  make  life 
worth  more  the  living  by  discarding  old- 
time  methods  and  taking  up  new  ones. 
Preparations  are  being  made  to  wage  an 
extensive  campaign  next  year  in  this  dis- 
trict to  popularize  electric  farming.  It 
is  predicted  that  within  a  short  time,  all 
plowing  will  be  done  by  electricity,  and 
that  the  unseen  power  will  be  used  to 
replace  the  forms  of  animal  and  steam 
motor  power  which  have  been  used  on 
the  farms  for  so  many  years. 

Mr.  Wilson  is  convinced  that  wind- 
made  electricity  can  be  adapted  for  more 
purposes  than  the  telephone,  domestic 
lighting,    and    the    interurban    railroad. 


The  time  is  rapidly  approaching  when 
farmers  will  have  to  protect  themselves 
by  irrigation  against  loss  from  droughts ; 
and  this  can  be  accomplished  best  by 
erecting  serviceable  windmills,  one  for 
every  thirty  or  forty  acres  of  land,  to 
pump  the  necessary  water  that  is  to  be 
run  through  the  ditches.  By  harnessing 
each  one  of  these  windmills,  enough 
electricity  can  be  generated  and  stored  up 
to  run  all  the  farm  machinery  at  far  less 
than  it  would  cost  to  do  the  same  work 
with  a  steam  or  gasoline  engine.  The 
electricity  can  also  be  used  to  assist  the 
farmer's  wife  at  the  churn,  in  cooking, 
and  for  any  number  of  other  domestic 
purposes.  The  possible  electric  supply 
is  limited  only  by  the  number  and  size 
of  the  windmills  employed,  and  the  ca- 
pacity of  storage.  With  ample  equip- 
ment, it  would  be  possible  to  light  small 
towns  with  by-product  electricity ;  and 
all  the  time,  the  mills  would  be  busy 
pumping  water  for  other  purposes,  the 
same  as  usual. 

Speaking  of  his  invention,  or  rather 
combination  of  principles,  Mr.  Wilson 
says: 

"This  is  the  age  of  by-products,  as  yon  know. 
My  idea  is  in  touch  with  the  trend  of  the 
times,  to  get  something  for  nothing.  I  am  sat- 
isfied that  the  wind  has  been  harnessed  at  last; 


Glimpse  into  Generator  Room. 
Machinery  runs  itself. 
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that  the  ordinary  wituimil!  on  the  farm  will 
furnish  it'*  owner  as  a  by-procluct  four,  live,  or 
more  horse-power;  that  the  farmer  is  to  en- 
joy even  a  greater  measure  of  metropolitan 
luxnr}-;  and  that  the  winds  furnishing  the 
greatest  power  available  for  the  farmer,  are 
not  going  to  he  permitted  to  escape  with  the 
minor  work  of  pumping  water  and  grinding 
tlic  farmer's  corn  in  a  crude  way.  There  is 
much  more  ahead  that  the  wind  can  be  made 
to  do." 


SendiiA^   Verbal   Mes» 
sa^es  b)^  Mail 

I  XSTEAD  of  sending  a  cold  and  more 
*  or  less  formal  written  letter  to  a  dis- 
tant loved  one,  it  is  now  possible  to  send 
by  mail  a  verbal  message,  which  may  be 
as  warm  and  thrilling  as  the  sender  de- 
sires. This  has  been  made  possible  by 
the  invention  of  three  Frenchmen,  MM. 


post.  ;ui(l  be  ready  fo  voice  the  message 
it  contain.s  upon  delivery  at  its  destina- 
tion. 

A  Mi.'iterial  called  "sonorine,"  which 
lias  all  the  advantages  of  wax,  and  the 
added  (iualil\-  of  being  indestruotible,  i.s 
spread  npon  cards,  which  conform  to 
postofiice  regulations  and  re(|uirements. 
Then,  as  may  be  seen  from  the  illustra- 
tion, the  chemically  prepared  card  is  laid 
Hat,  and  the  voice  is  thrown  into  a  small 
fmmel.  through  which  it  passes  to  the 
registering  needle.  The  record  is  made 
by  a  sjiiral,  which  begins  writing  at  one 
c(\^c  of  the  card  an(l  travels  toward  its 
center,  filling  the  card  completely  with 
the  excejition  of  a  small  circular  spot  in 
the  middle.  A  card  will  hold  about 
eighty  words. 

Sonorine  has  not  as  yet  been  intro- 
duced in  America,  but  no  doubt  will  be 
within  a  short  time. 


Steanm  T^rlbiiaes  "hy  tllhie 

nPHOUGH  the  steam  turbine  in  its 
■*•  present  form  is  a  comparatively  new 
invention,  the  fact  that  it  is  being  widely 
adopted  for  practical  use  is  well  illus- 
trated by  the  accompanying  snapshot  of 
a  w^hole  train-load  of  such  power  units 
leaving  the  factory  of  one  of  the  largest 
manufacturers  of  turbines  in  the  United 
States. 

While  inventors  have  so  far  failed  in 
their  efforts  to  solve  the  problem  of  the 
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Bucherioux,  Marotte.  and  Tochow,  W'ho 
have  perfected  a  phonograph  record  of 
sufficient  hardness  to  go  through  the 
mails,  withstand  the  hard  usage  of  the 


rotary  steam  engine,  they  have,  in  bring- 
ing out  the  steam  turbine, perfected  a  sub- 
stitute which  seems  to  have  all  the  ad- 
vantages claimed  for  the  rotary,  as  well 
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as  certain  decidedly  good  points  of  its 
own.  The  elementary  principle  involved 
in  both  turbine  and  rotary  engines,  is  that 
of  a  paddle-wheel  in  a  jet  of  water. 


'X'HE  largest  incubator 
■'■  in  the  world,  with  a 
capacity  of  15,000  eggs, 
has  just  been  completed 
bv  W.  P.  Hall  of  Pem- 
broke, N.  Y.  It  is  102 
feet  long  and  4  feet  4 
inches  wide.  Partitions 
divide  it  into  100  com- 
partments, each  accom- 
modating two  trays.  The 
trays  have  wire  bottoms, 
and  hold  75  eggs  each. 
To  fill  this  incubator  a 
single  time  with  com- 
mon— not  thoroughbred 
— eggs,  would  require  an  expenditure  of 
$6,000,  for  eggs  of  the  requisite  freshness 
would  cost  forty  cents  a  dozen.  As  one 
hen  covers  fifteen  eggs  for  hatching,  the 
incubator  does  the  work  of  1,000  fowls, 
or  has  the  capacity  of  one  hen  sitting 
constantly  for  nearly  ten  years. 

The  incubator  is  heated  by  means  of 


a  coil  of  eight  steam  pipes  passing  over 
the  top  of  the  egg  chamber  on  one  side 
and  returning  on  the  other.  These  pipes 
are  connected,  at  one  end  of  the  struc- 


ViEW  OF  Mammoth  Incubator 
Holding  15,000  Eggs 
AT  One  Time. 

With  eggs  at  forty  cents  a 

dozen,  it  costs  ?6,000 

to  till  the  trays. 


ture,  to  a  water  tank  and  heater.  The 
water  flowing  through  the  pipes  is  heated 
to  exactly  the  right  temperature,  a  ther- 
mostat attached  to  the  stove  opening  and 
closing  the  drafts  to  make  this  possible. 
The  only  attention  required  by  the  heater 
is  supplying  it  with  coal  night  and  morn- 
ing.     The   thermostat   is    an    expansion 


BROODER  HOUSE.  IN  WHICH  CHICKENS  HATCHED  IN   MAMMOTH  INCUBATORS  ARE  RAISED. 
Next  to  the  aisle  are  the  "hovers,"  heated  with  steam  pipes. 
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tank.  10  by  18  inches,  which  stniuls  over 
the  heater.  The  tank  is  fillcil  with  oil, 
in  whicli  is  a  tl»\it.  As  the  heat  of  the 
furnaee  wanus  the  watt-r,  the  water  in 
t!u'  in>-V:ot  surrinnuhnj;  the  heater  ex- 
•at  in  the  oil  rises.   This 

.>   a  throttle  attached   to 

the  tk>at-ann.  ami  shuts  the  draft  of  the 
'•  rcr:  another  lever  at  the  same  time 
<  the  cold-air  draft  of  the  furnace. 
Ill  this  way  the  temperature  is  rcijulated 
automatically,  with  extremely  little  varia- 
tion, the  eijijs  heinq:  kept  at  \0-    V. 

A  second  novel  feature  is  that  the  heat 
of  the  ci^jjs  is  reijulated  hy  raisiiicf  or 
lowering  them  in  tlie  cgi^  chamher,  which 
is  nearly  a  foot  hii^h  inside,  hurlap  sep- 
arating it  from  the  pipes.  The  egg  trays 
rest  on  douhle  frames  hinged  hy  galva- 
i  anus  or  levers.  As  the  chicks  de- 
;  >.  the  trays  are  lowered  on  these  sup- 


$1.^0  for  a  season,  whilr  a  large  incuhatiir 
was  nm  three  months  at  an  expense  of 
less  than  $S  fi)r  coal. 


Plhioto^rapS^  of  fli^K- 
Teimsioirii  DiscHar^e 

A  .\  inicrcsling  fcatuiv  <if  the  I'^lectrical 
■**  Trades  I'lxposition  held  in  Chicago, 
January  15-27,  was  the  .series  of  elec- 
trical experiments  with  lahoratory  ap- 
paratus given  hy  Mr.  C  II.  Thordarsen. 
In  this  exhihit  were  a  numher  of  pictures 
of  rcmarkahle  high-tension  discharges, 
one  of  the  most  unique  of  wdiich  is  here- 
with reproduced.  This  illustration  is 
taken  from  an  actual  open-air  photo- 
graph of  ^-second  exposure  made  at  the 
St.   Louis   World's    Fair   of    1905,   and 
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PHoTOGR.'\PH  OF  AN  ELECTRIC  I-L.^SH   100  INCHES  IN  LENGTH. 


ports,  the  first  drop  being  made  in  six 
days,  and  others  at  intervals,  until,  on  the 
twenty-lirst  day,  the  trays  are  resting  on 
the  bottoms  of  the  chambers.  All  infer- 
tile eggs  are  tested  out  on  the  seventh 
day. 

Mr.  Hall  built  small  incubators  at 
first,  but  the  oil  bill  for  forty  of  his  small 
incubators,  with  8,000  eggs,  capacity,  was 


shows  an  arc  100  inches  in  length  pro- 
duced by  a  special  transformer. 

This  transformer,  which  is  now  the 
property  of  Purdue  University,  trans- 
forms an  alternating-current  of  1 10  volts 
and  25  cycles,  in  one  step,  to  1,000,000 
volts.  It  is  of  100  kilowatts'  capacity, 
and  its  magnetic  circuit  alone  weighs  be- 
tween 4,CC0  and  5,000  pounds. 


HARRIS  C. TROW  B.S. 

Gra^dxi^^te  Slqyd.  Traciniri^   Scliool  ^  Boston 


Sloyd  is  the  Swedish  system  of  maitual  fraijiing,  as  origitiated  and  taught  by  Herr  Otto 
Salonio7i  of  A' das,  Sweden.  Sloyd  differs  frovi  other  systems  of  mamial  training  in  that  it  has 
for  its  object  the  harmonious  developme7it  and  training  of  head  and  hand.  The  course  of  which 
this  is  the  Fourth  lesson,  was  begun  in  the  Deconber,  1905,  number  of  this  magazine,  and  is 
intended  for  boy  s  of  from  twelve  to  eighteen  years  of  age,  and  can  be  followed  in  the  home,  with 
the  simplest  tools.  The  course  will  be  found  just  as  vabiable  to  the  young  man  who  intends  to  take 
up  a  professional  career,  as  to  hi/n  who  proposes  to  follow  a  handicraft. — The  Editors. 

Fourth  Lesson— Model  No.  IV.    Cutting  Board 


THIS  model  is  shown  in  plan  and 
front  elevation  in  Fig.  1,  and  its 
name  indicates  the  use  for  which 
it  is  intended. 
In  following  out  this  course  of  models, 
the  fact  should  be  kept  in  mind  that  while 
each  model  has  an  intrinsic  value  because 
of  its  usefulness,  its  chief  value  lies  in 
the  exercises  exemplified  in  its  construc- 
tion. These  are  arranged,  as  far  as  pos- 
sible, in  progressive  order  from  the  sim- 
ple to  the  complex ;  so  that,  in  construct- 
ing this  course  of  models  in  a  careful 
manner,  the  worker  will  find  that  he  has 
mastered  the  use  of  the  tools  and  exer- 
cises as  well — and  that  almost  without 
knowing  it. 

The  new  tools  used  in  the  making  of 
the  cutting  board  are  a  pair  of  winding 
sticks,  price  25  cents ;  a  pair  of  dividers, 
price  50  cents  ;  a  back  saw,  10-inch,  price 
$1.00;  a  firmer  chisel,  price  35  cents;  a 
flat  file.  8-inch,  bastard,  price  25  cents  ;  a 
Barber  bit  brace,  6-inch,  price  $1.00;  and 
an  auger  bit,  R.  Jennings,  .)4-inch,  price 
42  cents. 

The  stock  should  be  good  quality  white 
pine  34  inch  thick.  A  piece  should  be 
roughed  out  by  means  of  the  crosscut  saw 
and  splitting  saw,  as  previously  de- 
scribed, to  approximate  dimensions,  18^ 


by  7)4  inches,  or  more  if  necessary.  The 
worker  should  know  by  this  time  just 
how  much  to  allow  for  finish. 

The  first  exercise  is  a  new  one — 
namely,  that  of  board-surface  planing. 
The  work  should  rest  on  a  flat  surface 
against  the  front  bench  stop ;  and,  if 
necessary  in  order  to  keep  the  work  from 
sliding  backward,  a  tail  vise  may  be  used, 
so  that  the  work  is  held  securely  between 
the  front  stop  and  the  rear  stop,  which 
may  be  forced  up  against  it  by  the  vise. 

The  broad  surface  should  be  finished 
straight  and  true  by  means  of  the  jack- 
plane  ;  and  as  it  is  both  longer  and  wider 
than  the  face  of  the  plane,  additional  dif- 
ficulty will  be  found  in  making  the  sur- 
face perfectly  level  both  lengthwise  and 
crosswise.  Each  cut  should  extend  the 
entire  length  of  the  board,  as  otherwise 
marks  will  be  left  where  one  cut  ends 
and  the  next  one  begins.  Since,  as  al- 
ready mentioned,  the  piece  is  wider  than 
the  plane,  several  cuts  will  need  to  be 
made  to  cover  the  width,  and  each  should 
join  with  its  neighbor  so  that  no  lines 
will  be  left.  The  surface  should  be  tested 
with  the  eye  to  find  out  when  it  is  fin- 
ished, and  its  accuracy  may  be  further 
checked  by  means  of  a  straight  edge. 
The   straight   edge   should   neither   rock 
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nor  show  licjlit  honoath  it.  but  sluuilil 
coiticiile  with  the  surface  holli  crosswise 
ami  leiiythw  i>e. 

In  plaiiiui^  a  surface  as  broad  as  this. 
there  is  alsi>  another  inaccuracy  that  may 
arise,  namely  the  surface  may  he  "wind- 
inj;"  or  warpeil.  This  may  he  tested 
by  means  of  the  winihnjjf  sticks.  The 
winding  sticks  consist  of  two  pieces  of 
wikhI.  say  18  inches  lonj;;.  1 '4  inches 
wide,  and  vj  inch  thick.  They  should  be 
perfectly  straiijht ;  antl  the  edj^cs  between 
the  faces,  which  are  I'.j  inches  apart. 
sh«nild  be  exactly  parallel.  One  corner 
of  each  shouKl  be  removed,  as  shown  in 
the  end  view  of  the  wiinling"  stick  in 
I'ijj.  2.  The  winding^  sticks  are  placed 
on  the  piece  as  shown  at  A  and  B,  h'ig.  3. 


l>eforc  g'Hug  further,  l.iy  out  a  center 
line  lengthwise  on  surface  1,  and  de- 
scribe a  semicircle  with  3-inch  radius, 
with  the  dividers  as  shown  in  h'ig.  1.  The 
diameter,  being  (>  inches,  will  leave 
'..-inch  shouldtTs  on  (.'illicr  side,  these 
being  on  a  line  with  the  center  of  the 
semicircle.  These  corners  should  be 
lined  in  lightly  with  the  pencil  on  sur- 
faces 1.  1,  and  3.  using  the  try-square 
to  make  sure  that  the  lines  are  all  drawn 
at  right  angles.  These  ])encil  lines 
should  then  be  reinforced  by  marking 
with  the  point  of  the  sloyd  knife  on  sur- 
face 1  and  both  edges,  to  act  as  a  guide 
for  the  saw  cut.  This  should  be  made 
with  the  back  saw.  Hold  the  work  on 
edge  in  the  vise,  and  cut  straight  down 


FIG.  1.     PLAN  AND  ELEVATION  OF  COMPLETE  MODEL. 


Then,  looking  along  the  work  length- 
wise, the  upper  edges  should  exactly  co- 
incide, and  only  one  line  should  be  seen, 
as  at  C  D.  If  they  do  not  coincide,  the 
"wind''  must  be  removed  by  planing 
down  the  two  diagonal  corners  which  are 
too  high. 

When  the  surface  is  finished  satisfac- 
torily, the  general  rules  for  planing 
should  be  followed.  ^Nlark  the  finished 
broad  surface  'T  ;"  and  finish  one  narrow 
surface  at  right  angles  to  it,  calling  this 
"2."  Then  gauge  the  width  of  7  inches, 
and  finish  the  second  narrow  surface. 
The  work  should  not  be  finished  to  thick- 
ness or  length  just  yet. 


to  the  depth  of  j/2  inch,  keeping  the  saw 
perfectly  horizontal.  This  cut  should  be 
made  exactly  to  the  line  so  that  no  fur- 
ther finishing  will  be  required.  It  is  im- 
possible to  improve  with  any  other  tool  a 
cut  properly  made  with  the  back  sarw. 

Next,  the  semicircle  should  be  roughed 
out  with  the  turning  saw  and  finished 
with  the  spoke  shave,  working  from  the 
shoulders  toward  the  end  on  both  sides. 
It  will  be  impossible  to  finish  the  semi- 
circle entirely  up  to  the  shoulders  with 
the  spoke  shave,  and  this  finishing  should 
accordingly  be  done  with  the  firmer 
chisel.  The  work  should  be  laid  flat  upon 
the  bench  with  the  finished  surface  up,  a 
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piece  of  board  being  placed  beneath  to 
protect  the  bench.  The  chisel  should  be 
held  vertically,  and  the  cut  made  from 


SE 


■/3' 


^i1 


Fig.  3.    Winding  Stick. 


the  corner  not  fozvard  it,  with  a  sliding 
motion  instead  of  cutting  straight  down 
vertically.  In  this  way  the  material  can 
be  shaved  down  exactly  to  the  line,  leav- 
ing a  smoothly  finished  cut.  The  entire 
curve  can  be  finished  with  the  chisel  in- 
stead of  the  spoke  shave,  if  desired,  and 
then  further  smoothed  by  means  of  the 
file.  The  narrow  surfaces,  it  is  needless 
to  say,  should  be  kept  at  right  angles  to 
the  broad  surface. 

Next,  the  length  of  18  inches  is  laid 
off,  and  the  end  finished  with  the  jack- 
plane  without  the  bench  hook,  making  the 
cuts  from  both  edges  toward  the  center. 
The  corners  can  be  rounded  to  a  quarter- 
circle  of  i/2-inch  radius,  according  to  di- 
mensions in  Fig.  1,  with  the  sloyd  knife. 

The  hole  should  be  bored  from  the 
finished  surface  toward  the  unfinished 
by  means  of  the  ^-inch  auger  in  the  bit 


brace.  Place  the  work  in  the  vise,  and 
hold  the  auger  horizontal,  boring  until 
the  tip  comes  through  on  the  other  side. 
Then  reverse  and  finish  the  hole. 

The  work  is  now  ready  to  finish  to 
thickness  by  gauging  ^  inch  on  both 
the  narrow  surfaces  and  both  ends. 
Finish  the  second  broad  surface  to  these 
lines,  bearing  in  mind  the  suggestions 
already  made  in  regard  to  the  first  broad 
surface.  It  will  not  be  necessary,  how- 
ever, to  test  this  surface  for  wind,  if  the_ 
first  broad  surface  i-  true  and  the  lines 
are  gauged  properly. 

Finally,    sandpaper    the    model,    using 
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Fig.  3.     Showing  Use  of  Winding  Stick. 


the  sandpaper  block,  taking  care  not  to 
round  the  corners — and  the  model  will 
be  completed. 


Sorry  He  Learned  the  Law 

ATTORNEY  WILLIAM  S.  BARNES,  of  San  Francisco,  has 
a  new  office  boy.     The  last  boy  with  whom  he  was  associated 
resigned    a    few    days   ago    because  the    law  business  did   not 
suit  his  peculiar  temperament. 

"  How  long  have  you  been  here  V  asked  Barnes,  when  the  small 
boy  made  known  his  intention  to  engage  in  a  different  vocation. 
"  Six  months,"  replied  the  boy. 
"  And  you  don't  like  the  law  business  ?" 

"  Naw.     It's  no  good,  and  I  tell  you  straight,  I'm   mighty  sorry  I 
learned  it. 
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Learn  Telegraphy  at  Home 


IN  concecticn  vvi.ii  our  course  in  Telejrraphy  we  furnish, 
for  a  nominal  deposit,  an  Automatic  Telegraph  Trans- 
mitter, which  gives  you  the  same  drill  as  a  teaclier. 
You  listen  to  actual  sounds  of  instrument  and  learn  to 
distinguish  them,  first  slowly  and  then  rapidly. 

200-page  Bulletin,  describing  course,  instrument, 
etc.,  sent  free  on  request. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 

^^■^—i    CHICAGO.    ILL.    — M^-— 1 


CATALOGUR 
OK 


CHEMICAL  TECHNOLOGY 
AND  GENERAL  CHEMISTRY 

PUBLISHED   AUGUST    15,  1905 


If  7'  Our  Comrlctc  Cl.issilicd  Cal.iloiruc  of  Books  on  Chemical 
Ti-chnolouv  and  Genoial  Chcinisliy  anaiiucd  under  the 
following  heads:  Acul.-*,  Alkalies,  and  Salts;  Beverages, 
Btewinc,  Cider,  Distillation,  FcimenUtion,  Liquois,  Pic- 
seivrng,  Vinecar,  Wine;  Hiiek,  Ceiainics,  Glass,  Porcelain, 
Potteiy;  Cementaml  Cdiuiele;  India  Rubber,  Gutta  Percha, 
Glue,  Ink;  Leather  Manufacture;  Oils,  Fats,  Waxes,  Paints 
and  Vainishes;  Paper  Manufacture,  Fibres;  Perfumery; 
So;ip  and  Candles;  Sugar,  Starch;  Flour,  Baking,  Biead, 
Confcctionciv;  General  Reference  and  Receipt  Books.  General 
Chemistry,  Chemical  Arithmetic,  Calculation,  Tables,  etc.; 
Chemical  Analysis;  Inorganic  Chemistry;  Organic 
Chemistiv;  Eleeiio-Chemistry;  Addenda;  sent  free  to  any- 
one in  any  pait  of  the  world  who  will  send  his  address. 

HENRY   CAREY   BAIRD   <a   CO. 

Industrial  Publishers,  Booksellers  and  Importers, 
810  Walnut  St.      ::      Philadelphia.  Pa.,  U.  S.  A. 
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KFRUITBOOK 

hiiws  ill  XA  irUALCiil.oRS  niifl 
.nilclv  (Icscrihis  216  varieties  <)f 
SiikI  fnrour  lilnTal  ti-rnisol  ciistri- 
liiauters.— Stark  Bro's,  Louisiana,  Mo. 


LEAKS 

Only  1.5  per  cent  of  the  energy  of  a  ton  of  coal  burned 
under  a  steam  boiler  is  convertea  into  power.  The 
other  85  per  cent  is  paid  for,  but  lost. 

Mr.  Businessman— how  much  of  the  real  power  of 
your  business  engine  is  lost  through  overlooked  leaks, 
opportunities  to  sell  that  you  never  even  heard  about? 

PRESS  CLIPPINGS 

will  save  you  much  of  this  lost  business  energy.  They 
will  stop  up  the  selling  leaks,  open  up  new  markets 
for  your  goods  and  find  you  buyers  whom  you  would 
never  hear  about  in  any  other  way.  They  will  place 
before  you  every  scrap  of  information  printed  in  this 
country  pertaining  to  your  line  of  business  and  give  it 
to  you  from  day  to  day  while  it  is  fresh  and  valuable 
and  before  your  competitors  have  even  heard  of  it. 

The  International  Press  Clipping  Bureau, 

the  largest  press  clipping  bureau  in  the  world,  will 
send  you  everything  printed  in  every  newspaper,  maga- 
zine or  trade  journal  in  the  country,  on  any  subject 
you  may  select. 

This  bureau  reads  and  clips  .55,000  papers  and 
other  periodicals  each  month,  and  even  if  you  are 
now  a  susbcriber  to  some  other  clipping  bureau,  It 
will  pay  yon  to  Investlfrate  our  superior  service. 
Write  for  our  book  about  Press  Clippings  and  our 
Daily  Butflncss  Kt-ports  and  how  they  may  be  ap- 
plied to  your  profit.  We  w  ill  send  It  to  you  free 
and  will  also  quote  you  a  special  bartrain  rate  for 
a  trial  month,  If  you  win  name  the  subject.  AddresE 

INTERNATIONAL 
PRESS  CLIPPING  BUREAU, 

125  Boyce  Building.  Chicago,  Illinois,  U.  S. A. 


STAR  HACK  SAWS  ^ 


Everyone  who  sells  or  uses  Hack  Saw^ 
should  know  that  the  Star  Blades  which  we 
are  now  turning  out  are  1  '-4  times  stronger 
or  tougher  than  those  made  early  in  1905. 
This  is  no  guesswork  statement,  but  has 
been  proved  by  test  time  and  time  again. 
Jot  the  fact  down  on  your  mind  or  in  your 
memory  book. 


MILLERS  FALLS  COMPANY    ::    ::     No.  28  Warren  St.,  New  YorK 
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MASTERPIECES  OF  SCIENCE 


ONLY  50  CENTS  A   MONTH.      SENT   ON   APPROVAL. 
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The    Triumphs  of    Invention,    Discovery    and  Exploration    Narrated  by  the 
Men  Who  Won  Them  for  the  World. 


Vol.  I.— The  Skies  and  the  Eatih. 

Richard  A.  Proctor,  Simon  Newcomb,  Charles  Young,  George 
lies,  Sir  Charles  Lyell,  Nathaniel  S.  Shaler,  Thomas  Huxley. 

Vol.  II. — Invention  and  Discovery. 

Benjamin  Franklin.  Michael   T-'araday,  Joseph  Henry,  Alex- 
ander Bell,  Count  Rumford,  Oeorge  Stephenson. 

Vol.  III. — The  Naturalist  as  Interpreter  and  Seer, 

Charles  Darwin,  Alfred  R.  Wallace,  Leland  Howard. 


Vol.  IV.— Explorers. 

Justin  Winsor,  Lewis  and  Clarke,  Zebulon  Pike,  Charles 
Wilkes,  Clarence  King,  John  Powell. 

Vol.  V. — Health  and  Healing. 

Sir  James  Paget,  Sir  J.  R.  Bennett,  P.  Geddes,  J,  Arthur 
Thomson  T.  M.  Pruden,  G.  M.  Sternberg,  Robscn,  Roose, 
B.  W.  Richardson,   Buel  P.  Colton,  J.  S.  Billings. 

Vol.  VI.- Mind. 

John  Fiske,  James  Sully,  Francis  Galton,  W.  H.  Hudson, 
O.  W.  Holmes,   Henry  Maudsley,  Wm.  B.  Carpenter. 


AN  INDISPENSABLE  SET  OF  BOOKS  AND  AN  INDISPENSABLE  MAGAZINE. 

In  this  valuable  work  of  six  volumes  the  miracles  of  modern  science  are  explained  by  the  master  minds  in 
the  scientific  world.  The  story  of  the  telegraph,  the  telephone,  wireless  telegraphy,  the  art  of  medicine,  the 
wonders  of  exploration,  the  new  education,  the  astronomical  lore  of  the  twentieth  century,  are  given  by  the 
great  scientists  themselves  in  chapters  as  interesting  as  romance. 


THE  REVIEW  OF  REVIEWS 


THE    MASTERPIECES    OF    SCIENCE. 

The  six  volumes  are  of  such  a  charmingly  con- 
venient size  as  to  invite  reading.  Thty  are  hand- 
somely bound  in  red  cloth,  clearly  printed,  and 
each  contains  a  photogravure  portrait  of  one  of 
the  celebrated  scientists.  They  are  edited  by 
George  Iles,  author  of  Flame,  Electricity  and  the 
Camera,  who  has  done  his  work  so  that  not  only 
the  college  graduate  can  read  the  books  under- 
standingly,  but  the  average  reader  who  wants  to 
be  informed  about  the  scientific  wonders  of  the 
times  we  live  in  can  thoroughly  enjoy  every  page. 


THE  REVIEW  OF  REVIEWS. 

In  DR.  ALBERT  SHAW'S  editorials,  the  timely  and  authori- 
tative contributed  articles,  in  the  departments  giving  the  best  of 
the  other  important  magazines  of  the  world  — every  page  and 
every  illustration  will  be  of  current  value  and  help  to  intelligent 
American  men  and  women.  Many  other  publications  are  desirable, 
but  the  REVIEW  OF  REVIEWS  is  necessary.  Substantial 
Americans  are  going  to  keep  up  with  the  times  and  they 
are  going  to  take  the  shortest  cut  —  which  is  the 
REVIEW  OF  REVIEWS.  Departments  giving 
the  best  that  is  in  all  the  other  important  magazines; 
informing  articles,  almost  as  fresh  and  full  of  news 
interest  as  a  daily  paper;  and  Dr.  Albert  Shaw's 
interpretation  of  the  public  men,  events  and 
issues  of  the  month  in  "The  Progress  of 
the  World." 
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OUR  OFFER 


On    receipt  of   50  cents  in    stamps  the  entire  set  will 
be  shipped    express    prepaid,  and  your  name   will 
be  entered   on  the   subscription   list   of  the  Review   of  Reviews  for  2  years.      If  you 
like  the  books  you  pay  50  cents  a  month  for  12  months,  sending  coin  in  a   mailing 
device  which  we  provide.       If  you  don't   like  the  books,    return    them  within    10 
days  and  the  order  will  be  cancelled.     The  Edition  de  Luxe,  bound  in  half  leather, 
silk  head  bands  and  book  mark,  gold  top,   etc.,  we  offer  for  $1  a  month  for 
eleven  months,  or  $10.00  cash.     Books  sent  on  approval. 
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ac- 
cept 
your 
■  Master  - 
''pieces   of 
''Science  "   of- 
^fer.      Enclosed 
'find  50  cents    in 
'stamps,    my    first 
''payment. 


THE  REVIEW  OF  REVIEWS  COMPANY 

13     ASTOR     PLACE     NEW     YORK 
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AN    INVADING    ARMY 

would  not  be  so  hostile  to  the  American  people  and  their  interests  as  is  the 

United  States  Senate. 

So  declares  David  Graham  Phillips  in  his  tremendous  series  of  articles  on 

"The  Treason  of  the  Senate" 

The  following— iMr.  Phillips'  own  words  — strikes  the  key-note  to  this  remarkable  series: 
"The  treason  of  the  Senate  !  Treason  is  a  strong  word,  but  not  too  strong, 
rather  too  weak,  to  characterize  the  situation  in  which  the  Senate  is  the  eager, 
resourceful,  indefatigable  agent  of  interests  as  hostile  to  the  American  people  as 
anv  invading  army  could  be,  and  vastly  more  dangerous;  interests  that  ma- 
nipulate the  prosperity  produced  by  all,  so  that  it  heaps  up  riches  for  the  few; 
interests  whose  growth  and  power  can  only  mean  the  degradation  of  the  people, 
of  the  educated  into  sycophants,  of  the  masses  toward  serfdom." 

"The  Senate,  that  is,  the  Senators  as  Senators,  are  at  once  traitors  and 
unbendingly  loyal.  They  are  false  to  their  oaths,  false  to  the  people;  they  are 
faithful,  with  the  assiduous  fidelity  of  the  pocket-interest,  to  those  who  elected 
them.  A  man  cannot  serve  two  masters.  The  Senators  are  not  elected  by 
the  people;  they  are  elected  by  the  'interests.'  A  servant  obeys  him  who  can 
punish  and  dismiss.  Except  in  extreme  and  rare  and  negligible  instances,  can 
the  people  either  elect  or  dismiss  a  Senator  r" 

No  contribution  in  all  the  history  of  Reform  Literature  will  present  so  much 
convincing,  incontrovertible  evidence  as  Mr.  Phillips'  remarkable  revelations 

presented  in  the  March 

COSMOPOLITAN 

lo  cents  a  copy.     $i  a  year.     At  all  news-stands,  or  direct  from  the 
COSMOPOLITAN    MAGAZINE        -       1789  Broadway,  New  York -City 
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We  will  send  you  a 
$5.00  Mercerized, Silk 
or  French  Flannel 
Fancy    Vest  fori 
$2-H5;    or,    a     *2  50 
Washable  Vest 
$1.75,    express  pre- 
paid, figure,   stripe 
or  plaid,  white  or  colored 
(%vrite  for  samples  free.) 
The  only  condition  is  that 
you  send  with  your  order 
the  names  of  three  of  your 
gentlemen  friends  who  wear  nobby  clothing. 

Fancy  Vests  are  in  voguein  New  Yorkand  Chicago. 

Fancy  Vests  are  worn  by  the  best  dressers  everywhere. 

Fancy  Vests  will  make  the  old  suit  look  like  a  new  one. 

Can  you  afford  not  to  be  up-to-date  when  we  make  it  so 
easy  for  you  to  be  well  dressed? 

A  Fancy  Vest  is  "IT.*» 

We  make  a  Fancy  Vest  to  order— to  fit  the  body — the  latest 
style  ari.l  Ijest  quality.  State  style  (single  or  double  breasted),  pat- 
tern (pl.iin  white,  plaid,  figure,  stripe  or  color),  goods  (mercerized 
goods.  French  flannel,  silk  or  washable  Madras,  piqua  or  linen), 
together  with  breast  and  waist  measurement  and  your  height. 

Mail  your  order  now  wilh  82.9.J  or  SI  7.^),  as  it  will  take  ten  days 
to  make  delivery.  If  we  fail  to  please  you,  return  the  Vestand  we 
will  gladly  refund  your  money. 

MaKer  to  'Wearer* 

C.  W.  Shewry  &Co.,  4769  N.  Clark  St.,  Chicago,  III. 


Pulleys,  Shafting,  Hangers,  Pillow- 
Blocks,  Gearing,  Sprocket-  Wheels, 
Chain    Belting,    Friction     Clutches 

WE  MANUFACTURE  A  COMPLETE  LINE  OF  ELEVATING 
AND  CONVEYING  MACHINERY  FOR  HANDLING  COAL,  ORE, 
ROCKS,  CEMENT,  PACKAGES  AND  ALL  CLASSES  OF  MATERIAL 

Steel  Cars  of  M.JL  Kinds 
Steel  Buckets 

Gas  and  Steam  Engine  Castings  for 
Experimental   Work 

REPRESENTATIVES    WANTED    IN     EVERY    CITY 


W.    A.  JONES  FOUNDRY 
and  MACHINE  COMPANY 

14^2   te/.  JVorfh  A-Ve.,  CHICAGO 


Special    Offer 

Do  you  wish  to  own  the 
most  valuable  Indicator  on 
the  market  ?  If  so,  our 
Special  Offer  will  interest 
you. 


The  New 
Improved  Detent  Motion 

used  in  connection 
with 

The  American  Thompson 
Improved  Indicator 

is  one  of  the  greatest  en- 
gineering achievements  of 
modern  times. 

Catalogue  8-T  on  Request 

American  Steam  Gauge 
and  Valve  Mfg.  Co. 

NEW  YORK  BOSTON,  MASS.  CHICAGO 

ATLANTA  SAN  FRANCISCO 
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American  Magazine 


FOR  APRIL,  1906 


FICTION 
Jill-Poke  Jack  -  -  -  Holman  F.  Dajr 

Little  April         -  -  -  Mrs.  L.  H.  Hams 

The  Da)r  of  the  Spank  -  EIHs  Parker  Butler 

The  Skirmishings  of  Shine)^     -        CreiffDaizeii 

Prisoners,  a  Novel  -  .         Mary  Cholmondeley 

OTHER  STORIES  BY 
Una  Hudson,  Frank  N.  Craigie,  Catherine  C.  Collins 

SOME  OF  THE  ARTICLES 

Light:  The  Great  Civilizer  -       Dr.  David t.  Da)^ 

Of  U.  S.  Geological  Survey 

Speculating  in  Manslaughter   John  McAuiey  Paimer 

Colonel  Lumpkin  on  Railway  Safety 

From  Yerkes  to  Dunne       -       Henr^  k.  Webster 

The  Story  of  Chicago  Traction  Control 

Justices  of  the  U.  S.  Supreme  Court 

A  Series  of  Individual  Portraits 


AMERICAN  MAGAZINE 

(FOR  30  YEARS  LESLIE'S  MONTHLY) 
10  Cents.  $1.00^  Year.      •  At  All  Newsdee.Iers. 
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Upri^t  Vay 


OF 
ALL  SYTBS 


FILING 
OF  PAPERS 


Sv     BILL 


The  Globe-Wernicke  Upright  Way  of  FiHng  Papers  is  not 
confined  to  letter  size  only. 

The  complete  system  as  perfected  by  this  company  incorpo- 
rates vertical  filing  cabinets  for  all  sizes  of  papers  utilized  in  com- 
mercial and  professional  lines  of  business  including  bill,  letter, 
cap,  report,  document  and  card  index  files. 

Therefore  if  you  need  but  one  size  now^  start  with  the  G.-W. 
thus  making  ample  provision  for  the  future  growth  and  character 
of  your  business. 

All  G.-W.  upright  units  are  of  uniform  height  and  depth  and 
interlock  as  one  cabinet. 

G.-W.  Vertical  files  have  the  patent  drop  front  drawer  which 
releases  the  pressure,  exposing  the  contents  like  the  pages  of  a 
book. 

Vertical  Letter  Filing  Cabinets  also  furnished  in  the  G.-W. 
''elastic"  system  of  horizontal  units  of  which  there  are  fifty  dif- 
ferent patterns. 

Send  for  descriptive  literature  on  Vertical  Filing  Cabinets  and 
catalogue  V  805 

^eSlobc^crniekci^o. 

CINCINNATI 

Branch     Stores 

New  York,  380-382  Broadway  Cor.  White;  Chicago,  224-228  Wabash  Ave. 

Boston,  91-93  Federal  Street 
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FOR  YOUR  OWN  PERSONAL  USE  Jhe  Rapid' 

Sketching 
Device 


ROM  ROW  BOAT  ^ 


TO  LAUNCH 

prlrnll     Auto-JUrln*    M"tor,  New 
';  ■l.-l   r.';<>.  Is  the   easiest    eontroUed 
lime  in  .lor  made,  so  simple  to  oi>- 
![•■  a  clilld  can  run  it. 
N.itlilni?   Ui    ttet   out   of   order;    no 
valves ;  no  ftear>  ;  no  sprlnifs ,  no  cams ; 
•iMolatrly  foolproof.    Does  Us  work  bet- 
ter, at  less  cost  per  running  hour.  Jlaa 
none  of  the  uncertainty  of  other  mo- 
tors In  Ite  make-up,  and  costs  little  to  buv.    Whv! 

We  are  bulUiini^  10,1X10  Aiit-o- Marine  Gasoline  Knclnes  this 
year:  not  merely  assembling  parts,  but  manufacturlnif 
c<">niplete  fr^m  foundry  to  user,  sml  eoarmntre  eterjr  eneiDe 
we  makr.    I  I-:!  H.  T.,  $33.13,  rnsine  onlr. 

S  II.  P..  will  dr<rrlop  4  H.  P.,  $49  0«.  rnzlnr  only. 
Write  t"r<-;iUib>Kder<ribing  1  to  2i>  Fl.  V.  motors. 

DETROIT  AUTO-MARINE  CO.  „,„. 

43   y.  t'oncre.s   Slrffl,  •  •  -  DITROIT,  MICH. 

The  I'lilv  builder?  of  Aut. ..Marine 
Ki.Vln.-j  In  the  World. 


v<« 
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Before    You    Invest 

A  dollar  in  anything  get  my  book  "How  to  Judge  Invest- 
ments." It  tells  you  all  about  everything  you  should  know 
before  making  any  kind  of  an  investment,  either  for  a  large 
or  small  amount.  This  book  gives  the  soundest  advice  and 
may  save  you  many  dollars.  Send  two-cent  stamp  for  a  copy, 
do  it  now.  .        ,  .    ,      . . 

If  you  want  to  keep  reliably  posted  on  various  kinds  of  in- 
vestments send  your  name  and  address  and  get  the  Investors' 
Review  for 

3  Months  Free.  Address  Editor 

Investors'  Review,    1580  Gaff  Bldg.  Chicago,   111. 


YOU  nci-d  this  instrument 
rinht  on  your  C7<'«  desk. 
ICvciy  man  does  who  has 
an  ii/iit  to  (■xi)ress.  In  one  half 
the  time  si>ciit  in  coiiic  to  the 
drafting'  room  and  explaining 
what  you  want  to  the  draftsman 
you  can,  with  the  aid  of  the 
Kapid  SkctcliinK  Device,  jot 
down  your  idea  yourself  with 
perfect  clearness  and  accuracy. 

The  Rapid  Sketching  Device 

is  a  money  sa7'rr,  because  it  is 
a  time  saver,  fl  It  enables  you 
to  draw  and  scale  your  lines  at 
the  same  time  and  at  any  de- 
sired anyle.  fl  It  consists  of  a 
Rraduated  square,  which,  by 
means  of  a  protractor,  can  be 
set  at  any  ant'le,  thus  giving 
parallel  lines  anywhere  about 
the  board,  fl  This  parallel  mo- 
tion is  accomplished  by  means 
of  an  arm  consisting  of  two  pivoted  parallelocrams 
which  join  the  protractor  to  the  left  hand  corner  of  the 
board,  fl  Spring  stops  are  provided  for  the  zero,  30°, 
4.5',  60°  and  90"  ancles,  so  that  these  mav  be  obtained 
without  stopping  to  read  the  protractor.  ^  The  blades 
of  the  square  are  scales  and  are  interchangeable ;  furn- 
ished in  any  length  and  any  graduation.  Also  straight 
edge  for  inking.  ^  The  Rapid  Sketching  Device  can 
be  used  for  drawings  up  to  18"x24",  and  is  ordinarily 
used  on  a20'x27"  board. 

Sent  on  10  days  Approval  on  Receipt  of  $4.75 

If  satisfactory  send  us  $3.00  a  month  for  seven  months. 
Otherwise  return  device  to  us  and  we  will  refund  your 
money.  The  cash  price  is  J17.75.  fl  The  outfit  con- 
sists of  one  20"x27'  board,  one  Rapid  Sketching  Device 
and  one  set  of  scales.    Complete  loformatiou  oa  Appllcstioiu 


Universal  Drafting  Machine  Co. 

220-226  SENECA  STREET 
Cleveland,  Ohio,  U.  S.  A. 


\lS.fB^RKEEPERS  FRIEND 

METAL  POLISH 


USED  AND  ENDORSED  BY7HE  lIADINe  DRUGGISTS' 
^SDLD  ALLOVER  THE  WOBLD:^ 


NEVER-LOSE    KEY    TAG 

Here's  Fomethlnfc  new  I    No  more  need 
to  offer  rewards  tor  lost  keys    Use  our 
1  Ta^.    Consists  of  two  parts  hinged  to- 
gether.   Name,  address,  and  postage 
'  inside.    Flndersimplydrops  In  nearest 
1 1 1  lx)x.    German  silver,  liandsomely 
ule.    25c.  i)o>tiiai(l4    Agents  wanted. 

C,  E.  LOCKE  WFC.  CO.,  32  Spruce  St.,  Kensett,  la. 


EVERY  SMOKER  WANTS  ONE 

The  most  uaefnl  pocket  lighter  ever  invented.  Throw  away  your  matches.  The 
"Instanto"  produces  a  steady  flame,  without  matches,  by  simply  removing  the 
cover,  as  shown  in  illustrations.  Lights  a  cigar,  gas  jet,  kindles  a  fire,  or  shows 
the  way  in  the  dark.     Useful  every  day  and  night  of  the  year. 

The  "Instanto"  PocRet  Cigar  Lighter 

(IGNITED  BY  AIR) 

Will  not  Iffnlte  unless  exposed  to  the  air.  Absolutely  safe.   Always  dependable.    Con  <m 

venlentlv  Carried  In  the -^estp'icket.  Wlthordlnary  care  la  practically  Indestructible*  "^ 

Handsome  Nlc'ccl   I'lated  LUh^r,  50  cents;  Gun  Metal.  81.50;  Sterling  Silver,  83.50-  j; 
Sent  postpaid          -   -Ipt  ot  stamps  or  money  order.    AGENTS  WaHTED. 

G.  L.  STEINREICH  S  CO.,  Dept.X,  127  Duane  St.,  New  YorU 
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Cyclopedia 
of  DraNving 


A  new  enlarged  edition,  constituting  a  complete  en- 
cyclopedia of  information  on  Drawing,  has  just 
been  issued  for  the  library,  the  shop,  drafting  room; 
teacher,  student  and  all  others  interested  in  this  fasci- 
nating subject. 

The  set  is  published  in  two  handsome  volumes,  bound  in  }{  red 
morocco.  It  contains  over  1200  pages  (8x10  inches),  completely 
indexed  and  beautifully  illustrated  with  1500  illustrations, line  draw- 
ings, half  tone  engravings,  full  page  plates,   tables,   etc. 


Both  voluiTies  sent 


FREE 


for  examination 


Size  8x10  inches 


No  more  comprehensive  treatise  on  drawing  has  ever  been  pub- 
lished than  this  new  enlarged  edition  of  the  Cyclopedia.  Twenty- 
five  dollars  would  not  buy  separate  volumes  covering  the  subjects. 
The  chief  object  in  offering  the  books  at  a  reduced  price  is  to  show 
the  character  of  our  instruction  in  drawing  and  to  interest  the  public  in  the  work  of  our  school. 

R.  FRITSCH,  New  Orleans,  La.,  says:  "I  cannot  say  half  enough  in  praise 
of  the  'Cyclopedia  of  Drawing.'  I  was  greatly  surprised  to  receive  such  fine 
books,  containing  so  much  valuable  information,  at  so  low  a  price." 

SPECIAL    OFFER 

To  Readers  of  The  Technical  World 


BOTH  VOLUMES  sent  free  on  approval  (express  prepaid).    Keep  them  five  days.    If  satis 
factory  send  $1.00  and  $1.00  per  month  for  six  months  thereafter.    Otherwise  notify  us 
and  we  will  transfer  them  absolutely  free.     [Cash  with  order  $6.50.     Money  refunded 
if  not  satisfactory.] 


LIST  OF  AUTHORS  AND  SUBJECTS 


Prof.  H.  E.  Everett,  University  of  Pennsylvania        ....     Freehand  Drawing 
Prof   E.  Kenison,  Massachusetts  Institute  of  Technology  .       Mechanical  Drawing         ^ 

Prof.  H.  W.  Gardner.        "  "  "  •        •    Shades  and  Shadows         aT 

Prof.  D.  A.  Gregg,  "  "  *,  Rendenng  in  Pen  and  Ink         Vt*      q 

Prof.  W.  H.  Lawrence,     "  "  Perspective  Drawing        ^  >     ^        .  ^ 

Frank  Chouteau  Brown.  Architect,  Boston       .       .    Architectural  Lettering         <^    ^^    <j^v^<>'""o^ 
H.  V.  VON  HOLST,  Architect.  ChicaKO      .        .      Rendering  in  Wash  and  Color  o         to         -       -^ 

•«  "  »  *•  Water  Color  hints  for  Draftsman 

Prof.  W.  H.  James,  Mass.  Inst,  of  Technology     .        .    Working  Drawings 
Prof.  C.  L  Griffin,  formerly  Pa.  State  College  .     Machine  Design 

Wm.  Neubecker,  N.  Y.  Trade  School    .     Sheet  Metal  Pattern  Drafting 
"  "  ....     Tinsmithing 

"       .        .    Practical  Problems  in  Mensuration  ,••■       i 


American  School  of  Correspondence  , 

CHICAGO,  ILL.,  U.  S.  A.  /  ^^<<^J5 


•s^; 
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Double  Your  Salary 
in  Spare  Time! 


Ir'S  the  use  you  nuikc  of  the  odds  and  ends 
of  time  tliat  means  success  or  failure. 
When  you  have  extra  time,  don't  put  your 
feet  on  top  of  the  desk  and  smoke  a  ciirar. 
That  ex'ra  time  is  worth  dollars,  and  lots  of 
them.     We  will  pav  cash  for  it. 

It's  worth  from'$3lX)  to  $500  a  year  to  us. 

You  can  m«kc  all  your  time  worth  $300  « 
month  to  u»  and  you'll  get  your  pay  in  the 
coin  of  the  re&lm,  if  you  produce  results. 

To  enlari^e  our  sellinij  organization  as 
rapidly  as  possible,  we  otTer  exclusive  territory 
to  a  >;oo<1  man  in  ever>'  locality  where  we  are 
not  already  represented.  If  there  is  not  an 
Oliver  ajjent  in  your  town,  take  time  by  tlie 
forelock  and  get  in  your  application  immedi- 
atelv. 


TIk. 


Typcwfl-tSr 

T/ie  Standard  Visible  Writer 


meets  the  needs  of  the 
business  world  in  a 
way  that  no  other 
writing  machine  ever 
has.  Business  houses 
prefer  it  because  of  its 
simplicity,  durability 
and  great  manifold- 
ing power,  and  the 
multiplicity  of  things 
that  can  be  done  on  it. 

Operators  take  to  it  because  its  visible  writ- 
ing and  ease  of  operation  gives  confidence, 
and  confidence  means  speed. 

Because  it  responds  to  the  slightest  touch 
like  a  thing  of  life — it  seems  to  catch  your 
thought,  and  it  transcribes  it  in  beautiful 
characters,  accurately  aligned,  so  that  you 
take  pride  and  pleasure  in  the  work. 

A  machine  like  this  practically  sells  itself. 
You  can  master  it  in  a  very  little  time,  and 
you  need  not  have  a  silver  tongue  or  be  a 
salesman  in  the  usual  sense  of  the  term  to 
make  big  money  selling  Olivers — just  know 
the  machine,  believe  in  it  as  we  do,  and  tell  the 
simple  truth  about  its  features  of  superiority 

If  you  need  our  help  in  closing  sales,  we  will 
send  one  of  our  trained  Salesmen,  at  our  own 
expense — and  you  get  ALL  the  conmiission  of 
every  sale  in  your  territory. 

Get  in  the  band  wagon! 

Your  request  for  particulars  will  have  our 
prompt  attention  if  you  write  today.    Address 

THE  OLIVER  TYPEWRITER  COMPANY 

135  Wabash  Avenue,  Chicago 

We  Want  Local  Agents  in  Canada 

Principal  Foreign  Office,   75  Queen  Victoria  Street,  London. 


The  quickest,  surest  and  most  economical  system  for  de- 
llverinK  (roods  that  the  up  to  date  merchant  can  use. 

Takes  the  place  of  three  horsis^  always  ready,  rain  or 
shine,  and  has  iin  immense  udvertlsln;;  value. 

"  Riipiil  "  mol.ir  trufliK  are  built  to  stand  the  hardest  serv- 
ice, and  are  fullv  (ruuruntced  for  one  ye.ir.  One  ton  truck, 
J1.400;  1"^  tons.  *1,S()0. 

Kor  full  particulars  address 

RAPID   MOTOR  VEHICLE  CO. 

M.  R.  Henry,  Salej  Mgr.  Pontiac,  Mich. 


Perry  TimB  Stamp 

PORTABLE 

SELF-INKING     AUTOMATIC 

RELIABLE- DURABLE 

The  only  practical,  portable, 
self-lnkl  n(?  au  tomatlc  tln)e  sta  mp 
that  prints  direct  from  type  the 
exact  month,  day,  hour  and  ndn- 
ute  on  any  surface  where  a  self- 
Inkliiff  stamp  w  111  print.  Enthu- 
siastically endorsed  wherever 
used.  It  Is  simple,  durable  and 
accurate.  Guaranteed  for  one 
year— lasts  for  years. 

PAYS  FOR  ITSELF  IN 

ONE  MONTH 

in  Preventins  Delays 
and  Disputes 

For  recordliitf  the  receipt  and 
delivery  of  correspondence,  or- 
ders, telei;rams,  invoices,  mer- 
chandise and  for  factory  cost 
systems,  timing  employees,  It  Is 
unequaled. 

Write  for  free  illustrated  de- 
scriptive booiilet  "The  Business 
Man's  Time  Saver,"  edition  32, 
testimonials  from  fiima  who 
have  used  our  stamp  for  several 
years,  and  Special  Ten  Day  Free 
Trial  Offer. 

JANUARY    1STH.    1906 


Perry  Time 
Stamp  Co. 

llW.JIadUonSt.Chlcaeo 
Thames  Bldg.,  .N.  Y.  Cily 

Branch  offices  In  all 
important  cities 
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The  WaLtting  HaLbit  weakens  the  entire  man.  It  destroys  energy,  promptness, 
ambition  and  personal  power.  Cultivate  your  personal  liberty,  appearance  and  manliness 
by  shaving  yourself. 

"The  Gillette"  sets  men  free  from  barber-shop  bondage. 

"TKe  Gillette"  gives  years  of  silver  service  to  every  man. 

"The  Gillette"  keeps  the  face  clean,  smooth,  wholesome  and  free  of  rash. 

12  Bla-des,  24  Keen,  Cutting  Edges  of  Finest  Steel. 

Triple  Sil-Ver  Plated  ^et  tefifh  12  blades  j      /n  Seal  Leather 

Quadruple  Gold  Plated  set  ivith  Monogram  {  V el-Vet -L,tned  Cases 

Special  combination  set  with  brush  and  soap  in  silver  holders. 

10  Extra  Blades,  20   Sha^rp  Edges,   Good  for  at  yeaLr,  50  cents. 

NO    BLADES  EXCHANGED. 

"The  Gillette"  does  what   is  said  about   it.     It  wins  men  and  makes  men  win,  by 
virtue  of  its  perfection,  economy  and  usefulness. 

No   Hinges   tha.t   R\ist.      No  Cla^sps   thaLt    Brea^k.      No   Springs    tha.t 
Weaken.    One  Sturdy  Frame  of  Mechanica^l  Completeness. 

Our  New  Con\bina.tion  Set,  with  razor,  including  soap  and  brush 
in  silver  holders  in  the  same  box,  is  a  boon  to  the  traveling  man. 

Sold  by  leading  Drug,  Cutlery  and  Hardware  Dealers. 

Ask  to  see  them,  and  for  our  booklet,  or  write  for  our  special  trial  offer. 

GILLETTE  SALES  CO.,  Times  Bldg.,  New  YorK  City 
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Will  You  Try  the  Battle 
Creek  Life  for  30  Days? 

Will  You  Eat  the  Foods 
and  Live  the  Life  Our 
Experts   Recommend? 


Do    You  Really 
Want     to     be    Perfectly 


Well  ? 


^  Tell  us  then  if  you  arc  ailing  or  if  in  good  health  that 
you  HTsh  lo  rrmain  so. 

^  L<-t  us  send  you  our  book.  It  is  very  interesting.  TTie 
Lie  It  recommends  you  can  live  in  your  own  home.  You 
ought  lo  read  about  it. 

^  Nowhere  else  are  so  many  specialists  studying  this  one 
thing  alone— how  to  gel  well  and  how  to  stay  well.  No 
organization  anywhere  has  been  so  successful.  None  other 
is  so  near  the  truth  And  the  basis  of  all  this  is  right  food 
right  li\-ing     keeping  the  stomach  right. 

^  .All  this  we  explain  in  our  book.  Elxplain  clearly — 
logically  -  interestingly  so  that  you  may  understand,  isn't  it 
worth  the  mere  effort  of  writing  us  simply  to  know  ?  Won't 
you  ask  for  our  book  to-day  >  .Address  The  Battle  Creek 
Sanitarium  Co.,  Ltd.,  Dept.  A- 140,  Battle  Creek,  Michigan. 

Take  Your  Pants  Off 

We  wil!  make  you  a  new  $5.00  Pair  Free. 

Have  yoiir  new  suit  made  by 
the  licst  tailors  In  the  United 
States. 

■We  make  to  order  from 
strictly  all-wool  cloths  for  only 
810  the  latest  style  suits, 
tailored  and  finished  £qaal 
to  Tlie  Best. 

(HIT    Slo  suits   lead  the 
fashions— ihey  are  up-to-date 
—and  guaranteed  six  months 
solid  wear,  or 
YOLR    MONEY   BACK. 

We  will  accept  your  first 
order  without  one  cent  de- 
posit, you  pay  for  suit  only 
after  thorough  examination 
and  without  obligation  to  ac- 
cept, unless  a  perfect  fit  and 
just  as  claimed  and  equal  to 
anr  S3o.OO  salt. 


Remember, 


an  extra  pali  of  fine  all-wool, 
stylish  S5.00  pants,  also  a 
fancy-dress  vest,  also  a  beauti- 
ful leather-handled  patent  suit 
case,  all  FREE  with  every 
suit.  TVe  dress  you  in  style  for  everyday,  Sunday  and  eve- 
ning, all  for  only  SIO.  Svrlte  for  free  samples,  fashion 
plate,  tape  and  measurement  blanks.    Address, 

THE  FIFTH  AVENUE  TAILORS, 


329  Kesner  Building, 


Chicago,  Illinois. 


Reference:  Royal  Trust  Bank.    Capital  and  surplus,  »900,000. 


A  New  Wing  '^^ ""     ^ 

Most  low  wing  collars  lack  style. 

Here's  a  new  one,  low  enough  for 
comfort,  but  as  full  of  snap  and  style  as 
one  could  wish. 

Wear  it  with  any  kind  of  tie  and  for 
any  occasion  except  Full  Evening  Dress. 

Remember  the  name  "Santos,"  Corliss- 
Coon,  2  for  25c. — for  in  addition  to  style 
you  get  long  wear — the  value  feature  of 

Corliss-Coon  Collars 

This  wing  wil*  stand  folding  in  the  laundry 
more  times  without  breaking  at  the  top — where 
the  illustration  is  shaded.  For,  although  four- 
ply  strength  everywhere  else,  enough  interlining 
is  cut  away  here  to  allow  ti)e  wing  to  fold  with- 
out straining  the  surface  material. 

And  the  ttvo  rounded,  ecjually  supported 
edges  of  the  "Gutter  Seam"  ail  around  the  top 
put  off  the  day  of  rough  edges  that  saw  the  neck. 

Ask  your  furnisher  to  show  yoa  Cor.iss-Coon  Collars. 
If  he  hasn't  them,  write  for  "Collar  Kinlcs" — our  b&ok  of 
new  and  leading  styles.  If  your  dealer  does  not  willingly 
send  for  any  style  you  like,  we  will  supply  you  direct  from 
our  factory,  by  mail,  on  receipt  of  price  —  2  for  25c. — 
SI. 50  per  dozen.  Write  for  the  style  book,  "Collar  Kinks" 
today — or  send  25c.  for  2  "Santos"  Collars,  if  you  want  a 
low  wing  with  style.  Youths'  sizes,  12  to  14.  Both  regu- 
lar and  quarter  sizes  above  14. 

Corliss,  Coon  &  Co.,  Dept.  l.  Troy,  N.  Y. 
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MOST    LIBBRAL    CIGAR 
PROPOSITION  EVER  MADE 


All  the  time  that  you  have  been  paying  ten  cents   over 
the  counter  for  a  Panetela  cigar,  we  have  sold  our 
FEDORA  Panetela,  a  cigar  of  exactly  the 
same  value,  at  4  cents. 


FEDORA 
Panetela 


CL  In  fact,  it  was  one  of  our  standard  brands  that 

we  sold  successfully  for  many  years  to  the 

leading  jobbers  at  $40  per  thousand 

But,  as  you  know,  our  method  was 

changed  a  long  time  ago,  ar  d 

we  came  direct  to  smokers 

with  our  entire  prod 


GUARANTEED 
Bupeilor    to    any 
85.00  per  hundred  Pan- 
etela  advertised    thonsfh 
the  piice  18  20  per  cent  less. 
GUAHANTEED   superior   to  the 
ten  cent  cigars  sold  by  dealers, 
^.t*^'       GUAKANTEEU   to    be    made    of    pure 
^o'*-*'        Havana  filler  and    high    grade  Sumatra 

\  £>•  "     GUARANTEED  to  be  made  In  the  eleanestot  facto- 
"^      rles;  to  be  absolutely  free  from  any  kind  of  flavoring 

GUARANTEED  to  SAVE  HALF  YOUR  CIGAR  MONEY,  some- 
■ah'  times  more,  in  omparison  with  regular  retail  prices. 

)V^      GXTARANTEED  to  please  you  or  the  trial  costs  you  nolhing. 

Oru  PUOPOSITION— KorM.OOwewiU  send  you  100  FEUOKA  Panetelas 

and  our  beautiful  ciwrar  catalogue,  "Rolled  Reveries,"  that  "tells  yon  all 

about  it."  ALL  TRANSPORTATION  CHARGES  PREPAID.    Smoke  as  many  as 

you  wish  to  find  out  whether  they  suit  you  or  not.    If  not,  or  on  comparison  you 

don't  think  our  claims  are  carried  out,  return  what  you  bavejett,  at  our  expense, 

and  we  will  REFUND  EVERY  CENT.   The  same  proposition  applies  to  60  FEDORA  1  an- 

Wed*>  not  sell  c?ffars  on  credit,  but  we  do  guarantee  your  perfect  Batisfaction.    Our  strictly 
cash^b-^inesssaves^Ckkeepers' salaries,  clerical  work,  makes  no  bad  debts,  and  our  customers 

IF  Y^cU  PREFER  wlwul  send  you  an  assortment  of  other  brands  of  cigars,  showing  «"?« VVluK^^f  "not 
ten  6  cent  values  for  81.00.  each  separately  wrapped  and  described.    Same  guarantee  of  MONEY  BACK  if  not 
satisfied.    Our  booklet,  "Rolled  Reveries"  sent  free  on  request. 

O'RDE'R   XiOXO,  jlatin^  color  and  strength  tuished. 

John  B.  Rogers  %  Co.,  "The  Pioneers/*  274  Jarvis  St.,  Binghamton,  N.  Y. 


uct  at  the   irn 

jobbers 

prices. 


SHOEMAKER'S  BOOK 

ON 

POULTRY 

AND  ALMANAC  FOR  1906 

There  is  nothing  in  the  world  like  it.  It  contains  224 
large  pages,  handsomely  illustrated.  A  number  o£  most  beauti- 
ful COLORED  PLATES  OF  FOWLS  true  to  life.     It  tells 

all   about   all   kinds  of    THOROUGHBRED     FOWLS,    with 
life-like   illustrations,  and  prices  of  same.      It  tells  how  to  raise 
poultry    successfully    and    how    to    treat    all    diseases    common 
among  them.      It   gives  numerous  working   plans  and   illustrations  of  convenient   Poultry  Houses.      It  tells  all  about 

INCUBATORS  AND  BROODERS 

It  gives  full  instructions  for  operating  all  kinds  of  Incubators.  This  chapter  is  marvelously  complete  and  worth  dol- 
lars to  anyone  using  an  Incubator.  It  gives  descriptions  and  prices  of  Incubators,  Brooders  and  all  kinds  ot 
Poultry  Supplies.  In  fact,  it  is  an  encyclopedia  of  chickendom  and  will  be  mailed  to  anyone  upon  receipt  of  only 
15  cents,  you  better  wr.te   for  it   to-day.       Your  money  will   be  cheerfully  refunded   if   you  are  not   well  pleased. 

C.  C.  SHOEMAKER.  Box  603,  FREEPORT,  ILLINOIS. 
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$1000.00 


<y»     <j* 


in  cash  will  be  divided  among  97  special  representatives  of  The  Tech- 
nical World  Magazine  sending  the  largest  lists  of  new  subscribers 
between  Feb.    1st  and  June   1st,   1906,  as  follows; 

$300.00  for  the  largest  list. 

$200.00    "      "    2nd  largest  list. 

$100.00  "  "  3rd  " 
$50.00  "  "  4th  " 
$25.00   each  for  the  next  4  largest  lists. 


$15.00 

$10.00 

$5.00 

$2.00 

$1.00 


4 

5 

10 

20 

50 


RULES 


1.  Cash  prizes  will  be  awarded  only  to  special  representatives. 

2.  Wholesale  subscription  agencies  soliciting  subscriptions  by  means 
of  clubbing  offers,  etc.,  cannot  compete. 

3.  All  contestants  must  work  individually  and  not  combine  with  any 
other  representative. 

4.  Orders  will  be  credited  to  the  person  sending  them  in,  and  can- 
not be  transferred. 

5.  Yearly  subscriptions  only  count  in  this  contest.  Subscriptions  for 
two  or  more  years  will  be  counted  as  two  or  more  annual  subscriptions. 

6.  Cutting  prices  is  not  permissible,  and  subscriptions  so  taken  will 
be  cancelled  at  once. 

7.  Straight  subscriptions  taken  at  the  regular  price  ($1.00)  alone 
will  be  credited,  with  the  exception  of  such  combination  offers  as  may 
be  made  between  February  1st  and  June  1st,  regarding  which  all  repre- 
sentatives will  be  instructed. 

8.  All  subscriptions  received  in  envelopes  bearing  the  post-mark  of 
any  date  within  the  alloted  time,  will  be  counted  in   the  contest. 

9.  Any  agent  violating  any  of  the  above  rules  will  be  disqualified. 

Write  to-day  for  full  particulars. 

The  Technical  World  Magazine. 
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Uhc  Caicumcter 

^  .  •  I  irhlm- for  Art- hlto'tsnixi 

y-  .  :m■ll<•^  liiU>  Inrhiv,  liiolH'M 

I,  ill  tiK-lu-K.    I'roxfiitii  iiiniiy 

„,  ,    ,       .1  |-.i'<l.     Ix-l  trio  e"«l<niinot<T 

d..  u'lo  tlvUkil.  M\('  \»ur  liialii  lur  cjx'ttUvc  work.    6  dial,  rjU; 
;  dUl,  »!&    Send  for  ClKtalOK  II. 

Hfrbfrt  SarthMorie,  116  Green  Bldg'.. Trenton.  N.J. 


•STAFFORD  DESKS 


rKicE  $19.90 1;,:?,^ 

(S  III.  loDK,  H3  111.  lU'cp,  r.l  In. 

Ii  I  t;  li.     W'hlto  <mk,   MiiIkIuhI 

k-..|.l<ii.     llim  liillll  unwrlUiiK 

I  x'll  mid  pntii'ls,  iiuiiildfil  Hlili'n. 

(iitiiK'd  cxtoiiHlon  Mlldi'H.     All 

hido    dniwiTK    linvo     iiii>vril>lo 

|iartl(lollH,  1111(1  nri'  lo.Urd.lil- 

.•iiulliiKCciitordniwer.liycltis 

liiKCnirialii.    In  t<>p,  foiiroitk- 

Iniiil  lllo  l)OXPii;onolrttor(llf ; 

two  curd  Index  dni»<T!»;  prl 

\alo  ('..iiiiMirliix-nt  Willi   dour 

mid  look;   blotlcr  riuks,  |mii 

iiirkH,  Hiimll  dinwiT,  brncki't 

di-nworn,  book  Ktttlls,  eli'.,  ft.-" 

Kliown.   riiedeptliof  tlilsdrsk, 

(.TMiiehoH)aiid  tlio  cnNi-.s  bi-lntr  No.  60 

w.ll  up  from  the  tied. iimkes  It.  with  all  Its  coiivonieuces,  a  MUST 

rU.VC  I'll  ".VL  liKSK.    SiMitaiiywlicro  on  approval. 

Srnd  for  IINKpaKP  ('«l>li>irnp  l>r•ll»,('hal^l^  Flln,  ctr.  Aluo  a«li  for  largo 
('jitiil.ilcllP  l.llimrr  ■lilt  Honor  Kllnillilrp  and  grl  Farlurj  Prlrrt. 

\\r  >liikp  Srhoidnnd  Church  Kiiriilliirr,  Ansrinhly  anil  Opora  Chalrt. 


Itlld     llrHlo 


E.  T.  Stafford  Mfg.  Co.,  Chicago 


THE  WAY  YOU  ARE  DOING 


PEERLESS 
BOOK  FORM 
CARDS 


Is  Well  Enough  Until  You  Have  Found  a  Better  Way 

You  have  always  carried  your  engraved  cards  loose  in  any 
case  you  happened  to  have,  and  have  been  obliged  to  throw 
away  about  every  other  card  on  account  of  their  becoming 
marred  and  worn  looking — but  that  is  because  you  did  not 
know  about  our  NEW  LEVER  BINDER  CASE  for 
carrying  cards. 

With  this  device  NO  BINDING  IS  REQUIRED;  the 
cards  are  held  firmly  by  lever  in  case.  When  one  tab  of 
cards  has  been  used,  the  stubs  are  easily  withdrawn  and  a 
new  tab  inserted.  Our  PEERLESS  BOOK  FORM 
CARDS  are  not  perforated,  but  WHEN  DETACHED, 
.,::-.     -  ..:■  r.c.t  card  ,n  ca«.  ^LL  EDGES  REMAIN  SMOOTH. 

Having  a  tissue  over  each  card, 
they  are  kept  in  p)erfect  condition, 
and  you   are  insured   against  the 
embarrassment    of    presenting     a 
soiled  or  discolored  card. 
The  man  who  succeeds  is  at  all 
times    ready  to   accept    improved 
methods.    Our  PEERLESS 
BOOK  FORM  CARDS   have 
become  a  necessity  to  the  up-to- 
dale  business  man ;  they  please  the 
most  fastidious.  SAMPLE  TAB  OF  EN- 
GRAVED CARDS,   showing  the    unique 
way  in  which  they  are   detached   from  stub, 
M.AILED  LPON  FIEQUEST.  Orders  for 
this  special   work   will  have  our  most  prompt 
and  careful  attention.    Your  local  Engraver  or 
Stationer  upon  presenting  this  ad,  can  supply 
our  patent  cards  and  cases  should  you  so  desire. 

Peerless  Book  Form  Cards,  Pat  May  2.  '99. 
Peerless  Lever  Binder  Case,  Pat.  Dec  19.  '05. 

The  John  B.  Wiggins  Co 

Sole  Manufacturers 
Engravers.  Printers,  Die   Embossers 

I5S>-I6I  Wabash  Ave.  Chicago 


Showmg  PEERLESS  Lever  Binder  open  ready  to  receive  pack  of  cards.  These  cards 
come  wrapped  with  stub  end  exposed.  The  wrapper  Is  torn  off  after  package  is  placed 
in  position  in  binder  and  cards  are  then  ready  for  use. 


LOOK  I@^ 

This  Card 
Detached 
All  Edges 
Smooth 


Tm£  John  a.Wiaau 


ever  Binder  m'lh 
clasped  in  case. 
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Shingle  Stains 


can  be  as  cheap  and  worthless  as  the  maker's  conscience 
will  permit.  Kerosene  is  the  favorite  cheapener.  and 
makes  shingles  dangerously  inflammable. 

Cabot's  Shingle  Stains 

are  made  of  Creosote*  and  contain  no  kerosene.  The 
colors  are  durable,  clear  and  beautiful.  They  are  the 
original  and  standard  shingle  stains. 

Stained-wood  sainfles  and  color  charts  sent  on  request. 

A.  IK  Longfcllotii.  Jr.,  Archt.,  Boston 

SAMUEL  CABOT,  Sole  Manufacturer,  133  Milk  St.,  Boston,  Mass. 

Cresote  is  the  best  wood-preservative  known." — Tratitivein,  Agents  at  All  Central  Points 


Cabot's  Sheathing  "Quilt" 
makes  frost-proof  houses 


-Bhe     'WAGN  ER" 

MODEL    J^o.    6 


Simple,  Strone,  Duralile— A  Practical  Machine  for  Business  or 
Plt-asiire.  A  Postal  Will  Bring  You  Our  Descriptive  Catalog, 
and  Special  Intro..uctory  Otter. 

WACNER  MOTORPTri.E  CO.,     328  St.  Peter  Street,  St.  Paul,  Minn. 
GKO.  V.  L\().\S,  Y,.ik  Sliile  Agfnl,  1«()(»  ItroiulHiiv,  New  Yurli  City 


What  Is  Daus'  Tip-Top? 


TO  PROVE  '^'^i^^;:, 

is  the  best  and  simplest  device 
for  making  100  copies  from  pen 
written  and  50  copies  from 
typewritten  original,  we  will 
ship  complete  duplicator,  cap 
size,  without  deposit  on  ten  (10)  days'  triaL 

Price  $7.50  less  trade  discount  of 
33j'3  per  cent  or 


$5.00  net 


The  Felix  G.  L.  Daus  Duplicator  Co. 

Daus  Building,  111  John  Street,  New  York  City 


Vb» 


A  POCKET  TOOL  CHEST 

9  Tools  in  One 

Devine  Wonder  Knife 

Invaluable  to  mechanics,  electricians, 
or  for  any  tinlcering  around  tlie  house 
Has  a  hundred  uses.  Strong  and  dur- 
able.  Built  as  substantially  as  a  loco- 
motive.    Weight  same  as  ordinary 
three-blade  pocket  knife.    Blade.  85  carbon 
cutler's  steel.    Other  strong  tools  as  follows: 

LEATHER  PUNCH  SWEnGING  AWL 

WIRE  CUTTER  WIRE  PLIERS 

ALLIGATOR  WRENCH    HOOF  HOOK 

SCREW  DRIVER  SCREW  BIT 

AGENTS  WANTED.    Sells  on  sight.    Remit  price  for  sample. 

Money  back  If  not  satisfied.    Price,  $1.25  each,  prepaid. 

DEVINE  SPECIALTY  CO.,  Indianapolis,  Ind. 
64  Baldwin  Block   Reference,  Columbia  Nat. Bank 


PAGE  ELECTRIC  BOOK 

Write  for  it.  We  will  also  send  you  ourl 
Fspefial  plan  by  which  you  can  secure  any  | 
article  in  our  big  catalogue  No.  2fi  aliso- 
utely  FREE.    Julius  Andrae  &,  Sons  to.,  73  W.  Water  St.,  Mllwaokee,  Wis 


170 


FREE 


$5  Water  Motor 
==  $5.50  = 

Morton's  $5  Divine  Faucet  Water  Motor 
for    a    limited    time    *3.50,    complete. 
Guaranteed.    Attached  to  any  faucet. 
For  polishing,  sharpening  and  grind- 
ing.   Runs  all  kinds  of  light  machines, 
like  washing   and   sewing   machines. 
Largest    and    most    powerful     waiter 
motor.     OutHt   incUules   emery 
wheel,    buffing    wiieel,    wooden 
pulley   and  polishing  material. 
Money  refunded  it  not  aatlsfae- 
tory— none  C.  O.  I).    Order  now, 
or  write  immediately  for  free 
booklet. 

MORTON  MFG.  CO. 

130  Fulton  Street 
NEW  YORK 
Dejit.  O 


C-..S.  HKNTKK  ANV»nHtK.a|.|.lviiir  ifiit  oi: 
f  r  TYPKWUITKK  KMrOltll']!,  -Jll-J  l.^iSall,- Si. ,  {  liic.T„-0 


Buys  This  Rubber  Tire  Wagon 

Union  Quality.     Fully  Guaranteed.      Best  hickory  wheels,  ){    in. 

Rubber  Tire,  long  distance,  dust  proof,  hisj^h  arched  axles;  oil  tem- 
pered springs.  First  quality  material  and  finish. 
Worth  nearly  double  our  Factory  Price.  We  ship 
for  your  examination,  without  a  cent  in  advance,  if 
desired,  and  allow 

30  DAYS  FREE  TRIAL 

Money  refunded  on  all  purchases  not  satisfactory.    You  save 
dealers'  profits.    We  build  150  s'yles  of  Vehicles,  from  $26.50  to 
$150(0.    50  SI  vies  Harne-s,  $5.00  to  $()0.00.      Write  to-day  for 
our  300  page  Illustrated  Style  Book.    Free  for  the  asking. 
UNION  BUGGY  CO.,   23   Saginaw  St.,  Pontlac,  Mich. 


77//;    1ICHXIC.4L    irOKLD   MAGAZINE 


Arthur  Duffey's  Exposure 
of  the  Current  Corruption 
of   Amateur    Athletics 


Arthur   DufFey's   Expose   of  the 
Evils    of   Amateur    Athletics 

ONK  of  the  most  sensational   and   illuminating 
series  of  articles  in  the  history   of  magazine 
^^^    ^'}\  literature.      Duffey  is,  in  this  connection,  the 

^-  P  iHk  Lawson  of  Athletics.  The  "Sport  Trust"  exposed. 
Duffey  is  the  first  star  amateur  who  has  had  the 
courage  to  tell  the  truth  about  the  "Trust"  and  its 
methods.  His  articles  have  excited  world-wide  at- 
tention. Duffey  continues  to  attack  the  present 
system  of  ruling  in  the  amateur  body.  If  you 
want  to  know  all  about  the  amateur  sport  "Trust" 
and  how  it  seeks  to  control,  monopolize  and  tyr- 
annize every  athlete,  read  Duffey's  series  of  articles  in  Physical  Culture 
Magazine. 

Over  One  Hundred  and  Fifty  Pages.    Nearly  One  Hundred  Illus- 
trations.    Brimful    of  Articles    and  Stories   of  Startling  Interest 

Ho^v  To  Obtain  These  Series  of  Articles  by  Arthur  F.  Duffey. — Send  us  25  cents  and  we  will 
send   you   the  November,  (in    which  this  series  article  started)  December,  January,  Feb- 
ruary and   March  issues — while  they   last.      Or  detach   the  coupon  on   this  page  and 
enclose  $1.00    for  a  year's   subscription.      We   will   date   your   subscription   on    the 
day  your  money  is  received  to  run   for  one    year   from    that   date,  and   send    you 
the  back  numbers  containing  the  above  articles  in  question  free. 


ARTHUR    DCFFEV 


ADDRESS 


PHYSICAL  CULTURE  PUBLISHING  COMPANY 

PHYSICAL    CULTURE    CITY 

Spotswood.  P.  O.  Box  T. 
NEW  JERSEY 


N.  Y.  Office 
FLATIRON  BLDG. 


Chicatto  Office 
337  MARQUETTE  BLDG. 
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MOTSINGER  AUTO-SPARRER 

Starts  and  Runs 
Gas  E^ngines  without  Batteries 

No  other  machine  can  do  it 
successfully  for  lack  of  original 
patents  owned  by  us.  No  twist 
motion  in  our  drive.  No  belt 
or  switch  necessary.  No  bat- 
teries whatever,  for  make  and 
break  or  jump  spark.  Water 
and  dust-proof.  Fully  guaran- 
teed. 

MOTSINGER  DEVICE  M'F'G.  CO. 

150    Main    Street,  Pendleton,   Ind.,   V.  S.  A. 


full 

infor. 

matioUi 


Kin^  Folding 
Canvas  Boats 

Tempered  light  steel  ribs  running  both 
longitudinally  and  diagonally  for  strength 
and  lightness— the  entire  boat  solid  and  stiff 
when  in  use,  yet  collapsible  and  portable  in 
a  minute— that,  briefly,  is  the  King,  the 
only  boat  in  the  world  that  you  can 

Fold  Up  Into  a  Package 

It's  a  revelation  in  boat  construction.  Nothing 
like  it  ever  made.  Non-sinkable.  Can't  tip 
over.  Puncture-proof.  Wears  longer 
than  a  wooden  boat.  No  repairs;  no 
cost  for  storage.  Always  ready— you 
can  boat  when  and  where  you  want  to. 
Carried  by  hand,  on  bicycle  or  in  a 
buggy.  A  simply  wonderful 
boat.      Used  by  U.  S.   Navy. 

We  make  them  in  all  styles 
and  sizes  for  hunting,  fishing, 
family  use,  etc.  ^,^ 

Our  catalogue,  sent  free  to  adults,  will  post 
you— 100  <'nnravings— 400  testimonials.  When  you 
write  tell  us  where  you  usually  go  for  your  out- 
ing and  receive  valuable  information. 

King  Folding  Canvas  Boat  Co. 

666  West  North  St.,   Kalamazoo,  Mich. 


Examine  your  own  eyes  with- 
out an  oculist.      Send  for  our 

"OCUIiARSCOPE" 

the  latest  invention  of  the'20th 
century.    SENT  FREE  with  our 
beautifulillustratedcatalogue 
of  spectacles  and  eyeglasses,    ^fail  Order  Only.    Siiui  to-day. 
Grand  Rapids  Wholesale  Opticians 

o.'.O  HuLiMinaii  HuildiiiL-,  (irmnl  Kaliids,  .llidiisan 


NOW  READY 

Building  Construction 
and  Superintendence 

Part  III.     Trussed  Roofs 
and    Roof  Trusses 


This  book  is  one  that  every  architect,  archi- 
tectural draftsman  and  every  builder  will 
need,  and  one  that  will  be  extensively  used 
as  a  text  book,  as  well  as  in  the  draught- 
ing room  and  in  the  shop. 

300  pages .   306  illustrations .    7  x  9M  inches , 
suubstantial  Cloth  Binding 

PRICE   $3 

WILLIAM  T.  COMSTOCK,  Publisher 
23  Warren  street  NEW  YORK 

Send  for  last  Catalogue  of  Architectural 
Scientific  and  Technical  Books 


WRITTEN  SO  YOU  OAN  UNDERSTAND  IT 


Engineers,  Electricians,  Firemen  and  Machinists  send  for  52-page  pampKlet  describing 

SPANGENBERG'S 

STEAM  AND  ELECTRICAL  ENGINEERING,  j'ust  out ;  best  book  ever  publisLed, 

SENT  FREE. 

CEO.   A.   ZELLER  BOOK  CO.,  9  S.  4th  STREET,  ST.  LOUIS,  MO. 
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THE   TECHNICAL   WORLD  MAGAZINE 


The  WORLD  TO-DAY 

FOR  1906    A  FAMILY  NECESSITY 

THE  STIRRING  EVENTS  of  the  past  year 
liave  demonstrated  more  than  ever  the 
absolute  necessity  of  havintf  a  readable,  ■well- 
balanoed  v.  orld  review  like  THE  WORLD  TO- 
DA^'  in  every  home.  Every  person  should  be 
•s\ell  informed,  yet  few  have  time  for  exten- 
sive readini;.  VV  hy  be  ■without  such  a  publi- 
cation when  you  can  obtain  what  is  really  a 
Three-Dollar  Magazine  for  but  ONE  DOL- 
LAR a  year? 

The  World  To-Diy  is  a  monthly  world  review. 

It  IS  not  a  dry-as-dust  record  of  events  and  is  not  made 
i:pof  clippings  from  other  publications.  It  obtains 
iis  information  from  original  sources  and  as  a  result 
IS  reliable  and  always  up-to-date.  Its  contributors  are 
the  foremost  men  and  women  of  the  day,  selected  not 
ineiely  because  they  are  great,  but  because  they  know 
iiow  to  write  entertainingly. 

The  World  To-Diy  well  typifies  the  cheerful, 
progressive  American  spirit.  While  its  policy  is  to 
build  up  rather  than  to  tear  down,  it  does  not  hesitate 
to  oppose  men  and  measures  derogatory  to  the  best 
interests  of  the  people.  It  is  clean,  conservative  and 
inspiring. 

The  World  To-Day  by  its  method  of  treatment 
makes  fact  as  entertaining  as  Action.  It  believes  in 
the  educational  value  of  pictures,  and  contains  month- 
ly more  illustrations  of  noted  people,  prominent 
events  and  famous  places  than  any  other  magazine 
published. 

The  World  To-Day  was  the  first  magazine  to 
print  regularly  many  of  its  illustrations  in  colors. 
This  is  a  feature  in  which  it  excels. 

The  World  To-Day  is  a  magazine  for  the  home 
and  will  be  read  by  every  member  of  the  family. 

The  above  are  a  few  pertinent  facts.  Are  they  not 
sufiicient  to  warrant  your  becoming  a  regular  sub- 
scriber ?  If  so.  WRAP  A  DOLLAR  BILL  in  the 
coupon  below  and  mail  to-day. 


.190_ 


The  World  To-Day. 

67  Wabash  Avenue,  Chicago. 
Enclosed  find  One  Dollar,  for  which  please  send 
The  World  To-Day  for  one  year,  begiiming  with  the 

number. 


Name. 


Address 

1109 


A$20R  Watch  for  $5.45 


Tliosp  ntfiircK  tell  I'xnrtlv  what  wc  ate  ddliiif— Hclllnir  a  IW.OO  watch 
for  »Ii.4S.  Wi'  don't  fliiliii  that  this  1h  a  HO.IK)  watch  or  a  KM  (K)  »»U-h, 
liiit  II  In  a  !f2ll.(N)  wiiirh.  A  IfailliiK  w  alch  inaiiufucliii  t-r.  bfliiK  hard 
preHiied  for  ii'iidy  cnwh,  n'ociitly  n<dd  us  1(10,000  watchcH — wntches 
ac-tually  built  to  rutiill  at  ('.iO.OO.  There  1h  do  doubt  tliat  wo  uould 
wholesale  tlie^n  to  deiilcrti  for  C12.00  or  «i;i.0O,  but  this  would  Involve 
a  threat  amount  of  labor,  time  and  expense.  In  the  end  our  profit 
would  be  little  more  tlmn  It  Is  nt  sellhiif  the  watch  direct  to  thecon- 
8umerati;>.45.  Thp  FMnitlon  >Valrh,  which  we  olter  at  is.l.ir.  Is  an  Ini. 
21  Jrwrird,  llnely  balanced  and  perfei-tly  adjusted  movement.  It  has 
epei'lallv  selected  jewels,  dust  band,  patent  re»;n  in  tor,  enameled 
dial,  jeweled  compcnsnthm  balance,  duublt-  hiinlinit  ruse,  ircinibii-  iriild- 
Uld  and  handsomely  engraved.  Kach  watch  Is  thoroUK'bly  timed, 
tested  and  retrulated,  betore  leavltij;  the  factory  and  both  the  case 
and  movement  are  pnaranle^d  fur  25  yenra. 

Clip  out  this  advertisement  and  mall  It  to  us  to-day  with  your 
name,  postodice  aildress  and  nearest  express  office.  Tell  us  whether 
you  want  a  lady's  or  gent's  watch  and  we  will  send  the  watch  to  your 
espress  office  at  once.  If  It  sullsHe"  you,  after  a  careful  examination, 
pay  the  express  ak'ent  >."v4.')  and  express  charties  and  the  watch  1b 
yoiirs,  but  If  It  doesn't  please  you  return  It  to  us  at  mir  pxpennr. 

A  -Jo-Tear  (iuaranlre  will  be  placed  In  the  front  case  of  the  wat<?h  we 
send  you  and  to  the  first  10,000  customers  we  will  send  a  beaufiful 
tcold-iald  watch  clinln,  Kree.  We  refer  to  the  First  National  Bank  of 
Chicai-'o,  Capital  «10,0(XI.IK)0. 

NATIONAL  CONSOLIDATED  WATCH  CO. 

Dept.  300,  CHICAGO 


RA  DICAL 
19  06 

DEPARTURE 

This  NOTED 

VIVE 


12     4X5 

EXPOSURES 

$  5.00 

DELIVERED 

VIVE  Lenses 

excel 

EVERYWHERE 

Can  use  either 
Glass  Plates 
or  Cut  FILMS 
S  A  handsome 
and  most  prac- 
tical PRESENT 


The  GREATEST   CAMERA   b.A.KGAIN  ever  before  offered. 

VIVE  CAMERA  COMPANY,     Dep't  B 

Western  Springs,  IIL  CHICAGO    suburb 


No.  602  "NAPANOCH" 
PocUet  Knife  Tool  Kit 

Hobtl'sefol.  Warranted.  Iladeinlmerica 

With  more  or  less  frequency  almost 
every  one  has  use  for  a  Knife,  Reamer. 
File,  Saw,  ChUel  or  Screw  Drlier,  and  this 
outfit  Is  practical,  yet  so  small,  being 
contained  In  a  Leather  Pocket  Bouk  il^ 
x'i'4  inches,  that  tiie  owner,  by  carry- 
liiR  it  in  his  pocket,  always  has  it  at 
hand  for  immediate  use.  whether  Camp- 
in:;,  Roaiins,  Teaming,  Urlvlni;,  In  the 
Sl.i.p,  Faetory,  Offlre,  Store,  Warehouse, 
Autiimnliile,  on  the  Farm,  BIcjeie,  or 
around  the  Home. 

Anv  Tool  firmly  attached  or  detached 
to  the  Pocket  Knife  In  a  secnd. 

Sent  postpaid  on   receipt  of  price— 

Use  It  five  days  and  If  not  salUfactory  re- 
turn it  and  I  will  refund  jour  monejr. 

U.  J.  ULERY 

Ko.  E  ;  Warren  St.,  Sew  York,  I.  T. 


Mention   Technical  World  Magazine 


ADVERTISEMENTS 


125 


BROWN  &  SHARPE  MFG.  CO. 

PROVIDENCE,  R.  I.,  U.  S.  A. 
THE  COMBINATION  OF 

ACCURATE  TOOLS 

AND  SKILLED  WORKMANSHIP  PRODUCES 

ACCURATE  WORK 


Leading  dealers  can 
furnish  the  Tools. 
They  are  stamped 
"B.&S.Mfg.Cor 
Catalogue  No.  107. 
Free  on  request. 


BOILERS.  ENGINES  and 
FEED  WATER  HEATERS 


MANUFACTURED    BY 


THE 

BROWNELL  COMPANY 

Main  Office  and  WorKs,  Dayton,  Ohio 

BRANCH    OFFICES 

No.  811  N.  2d  St..  St.  Louis.  Ho. 

No.  924  HonadnocK  Block,  Chicago.  111. 


Pumping  by  Compressed  Air 

C  This  method  is  admirably  adapted  for  pump- 
ing water  or  oil  from  deep  wells  where  a  great 
volume  is  required  at  a  minimum  expense.  It 
has  been  used  successfully  for  a  number  of  years 
for  pumping  water  and  oil. 

C  Please  state  vertical  distance  from  surface  of 
ground  to  lowest  water  or  oil  level  in  well,  and 
total  depth  of  well;  also  state  lift  required  above 
pump  or  ground  level  and  quantity  of  water  re- 
quired per  minute.  Send  for  Catalogue  No.  728 1.  R. 

FAIRBANKS,    MORSE    6,    CO.,   Main  Office,  CHICAGO,  ILL. 


IRRIGATING  BY  COMPRESSED  AIR  PUMPING 
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THE   TECHNICAL    W'ORl  D   MACA/.INE 


SEBASTIAN     LATHES    ARE    GOOD    LATHES 

Catalogue  Free     ::     Size*,  9  to  21  Inches 
Our  ensine  lathes  are  providnl  wiil)  boili  m-i  rw  .■>in\  i ml  ffnls  ns  wi-ll  as  innvcr  cross  feed.    Gears  to  cut  all  standard  threads 
(roni.Sto  :«  uif  (uinishcd.     Slc.uly  .iiul  fill.'wn  i  <  sis.  I.n  tt- .iiid  sniall  f.iic  i.l.itcs  mid  comitcrsliaft  i!o  with  each   Lalhc. 

Foot   l.athcs.  Tools  and  Siipplif* 

Sebastian  Lathe  Co.,  cuLVLufsx.  Cincinnati,  Ohio 


OW    TO    BUILD 

\v.- 

,,1,. 


AN 


lllustral.'.l 

:.„.,  „r .■.'■r"X':& BROODER 

free.  HhKWtiitr  how  t . .  ^""^^^^^"^ 
ImiM  vour  own  iikhIiukx  a( 
litll<>  fo.st.  Aiivoiu'  ran  ili>  it. 
\l.»..  title  illiistnit.Ml  «-alal<>K  of 
liiiuliator  aim  Brooili-r  Sui>- 
„,  •Mcl'l"-*-  \Vnii>  for  l"'lh. 
I-TrJ^  H.  M.  SHEER  CO. 
FREE  D,.i,t.    -iH        Qiiincy,  111. 


ll    ^ 


Voltmeters,  Ammeters  and 
^■^  Volt-Ammeters  ^^ 

Vor  III!  cl.i'til.'ul  iMcasiinMiii'nts,  ti'Ht  ink' 
ImtliTlis,  ilntili'  llk'lit  liriiills,  cu-. 
Ki'llulili',  lni-.\|>enxivi'.  I'ortatilr  ami 
HWlti'liltoarU  lypoH.     C  e'Si'inI  for  (latuloi; 

L.   M.    PIGNOLET 

82  Cortlandt  Street      ::      New  York 


THE  John  Davis  Co.,  Chicago 


Manu/acturiis     o/ 

REDUCING. 
BACK    PRESSURE, 

And  Other  Valves 

Steam  Traps, 
Separators 

STEAM    GOODS 
of   all   kinds. 

Send  for    our    "S"    Catalogue 


Our  •_•  ..unrc  CNKT)  can 
1  ran,  'JOr.  12  r»ns,  -S'i.OO 

Al    F.lrrlrlrnI  Slipplv    llnii«i-». 
Sav    "U.l.KN   or  NOTIlINti." 


Whenever  You  Want 

a    •...It    tliix     Id   11111I.1'    Ihc    Nc.lilcr 

Kl.lin.lllKl  S'lKk       IIIKt  lllHl   KOIl'l 

cnrroilr  iir  Injun-  llip  llii4-<.l  riin- 
ncrlloii  c.r  Ihi'  Ik'uvIphI  Joint— Miy 
"ALI.K.N  Soldering  PiuXe." 

Dip  your  Solder  into  ALLEN 
Soldering  Paste  and  get  a  sure 
self-fluxing  solder  —  cheaper, 
safer,  and  better  than  the  pre- 
pared kind. 

APPROVED  BY  FIRE  USDERWRITERS 


Our  booklet,   "  1/  You  Solder."  and  a  samtlc 
can  free— for  your  dealer' j  name 

_   .  _  .  1311  Columbia  Ave. 

L.  B.  ALLEN  CO.,  Inc.         «hi«8„ 

,  ,  ,  ,  ' 9S  Wi.rrc-n  St. 


IF    OVER    30    YEARS    OF    CONTINUOUS 
BUSINESS       SIGNIFY       ANYTHING       IT 
MUST        BE        THAT        PRICES       WERE 
RIGHT        AND         SERVICE        GOOD. 
OUR       RECORD.       1873-1906         ::         :: 

W.    p.    DUNN    COMPANY 

PRINTERS     OF     CATALOGUES.     PRICE     LISTS 
AND     HIGH      CLASS      PERIODICALS 

167     ADAMS    STREET.     CHICAGO 

WE      PRINT      THE      TECHNICAL     WORUD      MAGAZINE 
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Pr\  C  X  '  C  EXTRA 

yJO  I     O  WATERPROOF 

DRAWING   INKS 

Are  of  Superior  Quality — Flow 
Freely — Are  Dense  Black.  Clf  your 
Dealer  can't  supply  you  send  us  20 
cents  for  full  size  bottle  mentioning 
The    Teclinical    ^^orld    Magazine. 

THE  FREDERICK   POST  CO. 

Sole    Manufacturers 

Hamlin  and  Avondale  Aves.  CHICAGO 


>> 


"KOH-I-NOOR 

TRACING  CLOTH 


Is  Unequaled  in  Trans- 
parency, Erasing  Qualities, 
and  Freedom  from  Pin- 
holes ::      ::     ::      ::      ::      :: 

*®"Ask  your  Dealer  for  it 

Samples   and   Prices   on 
A  pplication. 

L.  t^  C.  HARDTMUTH 

12  Golderv  Lane.    -       -       -       London.  Eng. 
34  East  23rd  St..       -       .       -         New  York 


90°-60°-45°-30° 
CONTROLLED     BY 


15° 

A    KNOB 


in  one  transparent  piece  Is  better  than  the  distraction  of  two 
triangles  In  the  way  or  out  of  reach,  t  The  Base  Attachment 
jjreatlv  expedites  special  angle  work.  8  inch  size,  by  mall,  with 
base,  $1  35,  without  base  $1.00.  Protractor  graduation,  30c  extra. 
6  incli  size,  plain,  70e,  base  30'.       No  Circulars. 

D.  J.  KELSEY,  77  Livingston  St.,  xkwiiavo,  conn. 


If  a  man  is  known  by  the  com- 
pany he  keeps,  the  draughts- 
man who  is  found  in  company 
with  a  set  of  Devoe  Drawing 
Instruments  will  be  known  as 
a  good  workman — provided  he 
knows  how  to  use  them. 

They're  made  right  for  the  use  of 
expert  or  student,  and  used  by 
many  of  both  classes.  Send  for 
price-list;  address  Department  C. 

Devoe  &   Raynolds   Company 

176  Randolph  Street,  Chicago 
Fulton  andWilliamSts.,  New  York 
I  2  14  Grand  Avenue,  Kansas  City 


I    IF 


KEUFFEL  &  ESSER  CO. 


OF    NEW  YORK 

IF    YOU    USE    DRAWING    OR    SURVEYING    INSTRUMENTS 

We  want  to  send  yon  FREE  one  of  our  500  page 
illustrated  catalogues  giving  full  description,  prices 
and  other  useful  information  of  our  Drawing  and 
Surveying  Instruments,  Paper,  Inks  and  High- 
Grade    Drawing   Material  of   every  description. 

"Best    Quality    and     Lobuejl     Trices 

Address  Nearest  Branch 

New  York 127  Fulton  Street 

CKicago,  ...       Ill  F.  Madisorv  Street 

San  Francisco,  .  421-423  Montgomery  Street 
St.  Louis,  ....       813  Locust  Street 
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rui:  ri'.cHSicAL  world  magazine 


The    greatest  technical  journal 
in  the  world  is  the 

ELECTRICAL 
WORLD 

li    ccCcrs   the    entire 
electrical       field 

We  can  supply  you  with  any 
engineering  book  published. 
Ask  for  subscription  offers, 
and   book   catalogues. 


McGRAW  PUBLISHING  CO. 

No.  114  Liberty  Street,    NEW  YORK 


200  Vacant  Positions 
$1000  to  $5000  y'eTr 

For  Cml,  Mechanical,  Electrical,  Mining  and 
Architectural  Engineer*,  Draftsmen,  Superin- 
lendentj.  Foremen.  Managers.  Salesmen,  In- 
structors and  many  otherj  dojely 
allied    thereto   listed  every   week  in 

The  Engineering  Agency 
WEEKLY    Bulletin 

Sent  anywhere  FTiEE,  upon_  receipt^  of 
mailing  cost,  2c.  per  week.  Special  Trial 
Of/er.    12  copies  for  10c.     Sec  coupon. 

THE  ENGINEERING  AGENCY,  Inc. 

ESTABUSHED  1893 
1208  Monadnock  CHICAGO 


USE    THIS   CO\/PO/f 

The  Engineering  Agency,  Inc.,   Chicago. 

Gentlemen  —  Send  Bulletin  Jot  12  weeks-      En- 
closed is  I  Oc.  to  partly  cover  cost  of  mailing.     No 
other  charge. 
Name - — 

Street 


City, 


to^ 


EMPLOYMENT 
DEPARTMENT 


A 


*J  ro  |:M  l'l.t>^■10KS  Thk  l  k  hmi  ai.  Wukim  Mai. a/ink 
oltfis  ils  SLM  vicus  ill  luiiuiiit:  eiiiploycrs  of  skilled  lulior 
into  (-oiiiiiiuiiicati'in  with  trained  and  etticient  men.  Write 
the  Hniiiloyment  Department  full  particulars  as  to  the 
•junlitiruiions  necessary. 


SITUATION  VACANT 

\V.\.NTKi) — l^k-ctrical  Workers  and  Students 
to  solicit  subscriptions  to  "ICIectrocraft."  Send 
10  cents  for  sample  copy  and  terms.  Electro- 
croft  Pub.  Co.,  95  Grisi<.-old  St.,  Detroit,  Mich. 


SITUATIONS  WANTED 

W'a.nted — I'osition  a^  Corre>pondent  in  sales 
or  purchasing  department  of  an  electrical 
lirni.  lliree  years'  experience.  References. 
Address  The  Technical  World  Magazine,  No. 
446. 


Wanted — Position  as  Assistant  Electrician 
HI  Light  or  Power  Plant.  Three  years'  ex- 
perience. References.  Address  'The  Technical 
World  Magazine,  No.  447. 


W.xNTEi) — Position  as  Dynamo  Tender  or 
Oiler.  References.  Address  The  Technical 
World  Magazine,  No.  448. 


W.\NTED — Position  as  Helper  in  Electric 
Light  and  Power  Plant,  or  Assistant  Dynamo 
Tender.  References.  Address  The  Technical 
World  Magazine,  No.  449. 


W.^NTED — Position  as  Assistant  Engineer. 
Right  years'  experience.  References.  Address 
The  Technical  World  Magazine,  No.  450. 


Wanted— Position  in  Electrical  Construc- 
tion work  where  practical  experience  may  be 
gained.  References.  Address  The  Technical 
World  Magazine,  No.  451. 


Wanted— Position  as  Foreman  or  Assistant 
Foreman  in  machine  work  or  steam  engineering, 
where  there  is  chance  for  advancement.  Ref- 
erences. Address  T/ie  Technical  World  Mag- 
azine, No.  453. 


Wanted— Position  in  Lighting  Plant.  Ex- 
perienced in  wiring  for  lights  and  bell  work. 
References.  Address  The  Technical  World 
Magazine,  No.  454. 


Mention  Technical  World  Magazine 


ADVERTISEMENTS 


129 


ENGINEERING  NEWS 

POINTS  THE  WAY  TO 

The  Broadening  of  your  Field  of  Technical  Knowledge 
The  Study  of  Engineering  Specialties 

The  Securing  of  Profitable  Business 

The  Economical  Purchase  of  Machinery  and  Supplies 
The  Engaging  of  Efficient  and  Experienced  Help 

The  Procuring  of  Good  Employment  in  all  Lines 
of  Engineering  Work 


Published  Every  Thursday 
$5.00  a  Year  to  any  Part  of  the  World 


©.  The  Engineering  News  Buyers'  Guide  (containing  1,100  names  of  manu- 
facturers, etc.,  listed  under  1,287  headings)  will  be  sent,  together  with 
a  sample  copy  of  Engineering  News,  for  15  cents  in  stamps. 

d.  The  Engineering  News  Book  Department  publishes  a  number  of  standard 
technical  books  and  specifications,  and  is  also  prepared  to  supply 
promptly,  on  receipt  of  price,  any  books  of  a  technical  or  general 
nature  other  than  those  of  its  own  publication. 

SEND  FOR  CATALOQUE 


THE    ENGINEERING    NEWS    PUBLISHING    COMPANY 

220  BROADWAY  ::  ::  ::  NEW  YORK 


^ 


The 

Modern 

Business  Necessity         ^"^»  CAPACITY  999.999.99» 

The  famousCaknilatlng  Machine.  Knthuslastlcally  endorsed 
the  world  over.  Kapld,  aiourate,  simple,  durable.  Two 
models,  oxidized  copper  linlsh,  tS.OO;  cxidized  silver  tinlsh, 
with  case,  *10.00,  prepaid  in  U.  8.  Write  for  Free  Booklet  and 
Special  Offer.     Agents  wanted.  ^ 

C.  E.  LOCKE  WKO.  CO. 32  Wnlnni  St.,  Kensett,  Iowa     ^ 


^^-^w  T  A  D  Q  How  we  raise  and  prepare  sciuabs  fur  market; 
^XJxJ t\Ij^  prices,  profits,  care  of  breeders.  Details  of 
iiuiiiui^tiiient  In  one  of  the  most  perfectly  equipped  Squab  Plants 
m  the  «oild.     Sent  Free. 

ItOV  VI,  StJlAlt  ro.,  Show  Room,  ir..5  H  East  42(1  Street,  New  York. 


^  WHr^CO  TO  "COLLEGE  ' 


BOOK-KEEPER  v«o'u  .Y " "« 


at 


11  O  M  £ 


In  SIX  WEKKS  for  $3  or  refund  money!  Fair 
enoujrli?  I)lst.'(n<e  and  experience  Immaterial.  I 
tind  POSITI<JNS.t(>o,l':VEliYWHEl{E,Fi{KH;.  Placed 
pupilJau.yth.al  *;.">  Weekly.  Perhaps  I  can  pl.'ice 
you, tool    8.272  TKSTI.MONIALSI    Suve  this  and  write. 

J.  H.  GOODWIN,  Expert  Accountant 

Koom  397,  1215  Broadway,  New  York 
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THE   TFXHNICAL   WORLD   MAGAZINE 


■f ■  ^v4i--m^ 


WMt-^ 


Mrli?'^i^^/irinl 


*l 


^■. 


ii 


IS  a  high-grade  monthly  journal,  devoted  ex- 
clusively to  the  interests  of  stationary  engi- 
neers and  to  modern  power  plant  practice.  It  is 
printed  on  the  best  quality  of  calendered  paper, 
liberally  illustrated,  and  couched  in  common 
sense  English  from  which  all  unnecessary  tech- 
nical formuht  are  eliminated. 

^  Every  stationary  and  mechanical  engineer 
and  every  power  plant  owner  should  be  a  regu- 
lar reader  of  this  excellent  journal. 

(I  The  subscription  price,  if  you  subscribe 
now,   is 

ONLY  FIFTY  CENTS  A  YEAR 
SAMPLE    COPY    FREE 


THE  PRACTICAL  ENGINEER 

46  N.   12th  STREET      -      PHILADELPHIA,  PA. 


Mention  Technical  World  Magazine 


ADVERTISEMENTS 


131 


c  W^L.t^ZZ^mmtSVSk 

iLkl 

ELECTRIC  MOTOR 

i^^tsufj^^  <•  ^9^983 

SPg 

%  Polishing  and  Grinding 

1 

1 

MACHINE 

For  Factories,  Jewelers,  Hotels  and  Restaurants 

.-i^^^^B 

H 

Write  for  particulars.    Also  for  Bulletins  on  Motors,  Dynamos,  and  Special 
Electrical  Machinery. 

-ll 

w 

ROTH  BROS.  £y  CO.,  Manfrs. 

.  Tel.  Main  2429                       27-29  S.  Clinton  St.,  Chicago 

Mines 


-There  is  no  gas  engine  as  simple  as  an 
Olds — compare  it  with  others  and  this  state-' ^ 
'ment  is  proved.     The  repairs  cost  practically' 
nothing. 

The  Most  Economical  Engine 

I  For  pumping,  electric  light  plants  and  factories  of  any  kind.I 

The  reason  why  is  interestingly  told  in  our  catalog  mailed 

,  on  request.    Tell  us  your  requirements  and  we  will  help  yo" 

figure  out  what  you  need.    Send  for  our  cat^alog  show  in- 

Tvpe  A  (  2-8  h.  p.)  Type  G  i  8-50  h.  p.)  Types  K  and  N  (  \l- 

riOO  h.  p.  used  with  our  Gas  Producer,  it  will  reduce 

fuel  cost  75  per  cent.) 

CELEBRATED   PICTURE  FREE 

For  4c  in  stamps  to  pay  cost  of  mailing  we  will 

ilso  send  you  Rosa  Bonheur's  "Horse  Fair,  . 

the  most  celebrated  animal  picture  m  the 

world,  size  16x20,  beautifully  colored,      ■< 

suitable  for  framing. 

Olds  Gasoline  Engine  Works 

''lOCheetnut  St.,  Lansinp,  Mich. 


FREE! 


1 


A  Valuable  Help 

in  Engineering  Problems 


pOWER transmission  by  friction 
gearing  has  presented  many 
new  problems  for  the  engineer, 
millwright,  machinist,  student  and 
owner  of  machinery.  This  book 
contains  tables,  facts,  and  formu- 
las for  the  simple  solution  of  these 
problems,  information  to  be  found 
in  no  other  book.  Carefully  com- 
piled by  able  engineers.  Copy- 
righted. 

The  circulation  of  this  book  will  be  lim- 
ited to  those  who  really  want  it  and  will 
send  us  a  postal  request  stating  occupation. 
To  such  we  gladly  send  it  free.     Address 

The  Rockwood  Mfg.  Co. 

1903  English  Ave. 
Indianapolis,  Ind.,  U.  S.  A. 


I 


J 


PULLS  THE  COST  OF 
PRODUCTION  'WAY  DOWN 

On  account  of  the  small  amount  of  time  required  to  do  a  large  amount 
of  work.  Their  great  strength  and  power,  with  the  six  changes  of 
speed  that  are  instantly  available,  make  it  easy  to  get  money  -  savin  g 
results  on  Cincinnati  Variable  Speed  Planers.  State  size  (from  24 
inches  to  84  inches)  and  whether  you  wish  motor  or  belt  drive  and  let 
us  give  full  particulars  and  quote  price. 

Cincinnati   Planer  Co. 

Cincinnati,  Ohio,  U.  S.  A. 
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55  LOCAL  COMPANIES 

NOW     VSING     THIS     MACHINE 

PAY    BIG    DIVIDENDS 

IT  CLEANS  houses  by  conipressod  n!r  withotit  <lnst 
or  liistuibniict!,  cleans  rui|>fts,  curtains  or  fiirniliiu; 
witliout  rcnioviin:  fioni  tlio  loom.  Mii<  li  clic  iinr  as 
well  ns  more  convenient  tlinn  tlio  oUi  way.  ^  If  you 
live  in  a  town  of  over  fi.(KK),  form  a  company  and 
secure  the  cxchisivo  rii;lit  to  use  tliis  system.  Kvery  liousc- 
wifo  will  1)0  K  1.1(1  to  pationi/o  you.  Hveiy  church,  loduc 
tlieatiT  or  club  is  nn  imineiiiate  und  permanent  customer. 
Von  will  inako  money  from  the  start,  and  have  pr.ictically 
a  monopoly  of  the  house  cleanini;  business,  fl  This  is  not 
a  cheap  proposition,  but  allords  n  great  opportunity  for 
the   man  with  a  few  thousands  to  invest  in  a  business. 

Write  us  for  full  information. 
General  Compressed  Air  House  Cleaning  Company 
44J5-J7  Olive  Stieet        ::        ::        ::        ST.  LOUIS,  MO. 


Jits. 


Build  Your 
Own  Boat 

BY  THE 

/    BROOKS  SYSTEM 


If  you  can  drive  a  nail  and 
cut  out  a  piece  of  material 
from  a  full -si zed  pattern, 
/you  can  build  a  canoe,  row- 
,, '  boat,  sailboat,  or  launch,  in 
your  leisure  time,  at  home,  and 
the  building  will  be  a  source  of 
profit  and  pleasure. 
All  you  need  is  the  pattern,  costing  from 
S3.50  up,  and  materials,  from  8ii  00  up.  The 
tool'^  are  common  in  every  household.  Patterns 
of  over  forty  stvles  and  sizes — all  lengths  from  12  to  fir>  ft. 
The  Brooks  System  consists  of  exact  size  printed  paper 
patterns  of  every  part  of  the  boat— with  detailed  instruc- 
tions and  working  illustrations,  showing  each  step  of  the 
work— an  itemized  bill  of  material  required,  and  how  to 
secure  it.  Over  ten  thousand  amateurs  successfully  built 
boats  by  the  Brooks  System  last  year.  Fifty  per  cent  of 
them  have  built  their  second  boat.  Many  have  estab- 
lished themselves  in  the  bcat-manufacturinB  business. 

Illustrated  Catalog  of  all  Our  Boats  Free. 

BooHs  We  Publish.— Useful  Information  for 
the  .\i:uituur  Yachtsman   and  Boat  Builder. 
Price  ii  cts.    The  Principle  and  Operation 
of  Marine  Gasoline  Motors.   Price  2.Tcts. 
Book  of  Designs  for  Practical  Boat 
Builders.     Price  25  cts. 

BrooKs  Boat  Hfg'. 
Company 

Orifrlnators  of  the  Patterr 

System  of  Boat  BalldlnK 

6-J(H  Ship  Street 

Bmy  City,  Jllfh.,  V.  8.  A. 


immediately    dries,   formin<j  a  tough,    transjiarent,  waiirprnof 

coatinsf.  "New-Skin"  heals  Cuts,  Abrasions.  Hang-Nails, 
Chapped  and  Split  Lips  or  Fingers,  Burns,  Blisters,  etc.  In- 
stantly relieves  Chilblains,  Frosted  Ears,  Stings  of  Insects, 
Chafed  or  Blistered  Fe^t,  Calbus  Spots,  etc..  etc. 

A  coating  on  the  sensitive  parts  will  i)r(itei:t  the  feet  from  being' 
chafed  or  blistered  by  new  or  heavy  shoes.  MECHANICS, 
SPORTSMEN,  BICYCLISTS,  GOLFERS,  in  fact  all  of  us,  are 
liable  to  bruise,  scratch  or  scrape  our  skin.  "NEW-SKIN"  will 
heal  these  injuries,  will  not  wash  off,  and  after  it  is  applied  the 
injury  is  forgotten  as  "NEW-SKIN"  makes  a  temporary  new 
skin  until  the  broken    skin  is  healed  under  it.     "Paint  it  Wllh 

"New-Skin"  and  forget  it"  is  literally  true. 

(At  TIOS  :  WE  tnAltANTEE  our  claims  for  "NEW-SKIN".  No  one 
(Tuarantei'Sfubstitutes  or  imitntion.stradinpron  ourrepuiation.and 
the  guarantee  of  an  imitator  would  be  worthless  any  way. 

ALWAYS    INSIST  ON   GETTING   "NEW-SKIN". 
Sample  size,  10c.     Family  size  (like  il  ustration),  25c.    Two  ounce 
bottles  (for  surgeo   s  and  hospitals),  50c. 
AT  THE  DHl  (ililSTS,  or  we  will  mail  a  package  anywhere  in  the 
T'liiti'.i  states  oil  ic,-,-ipt  of  pri  e. 

UOU^IdS  ml§t  uOi    96-702  Church  Street,  New  York. 


DESMOND  DIAMO-CARBO  EMERY  WHEEL  DRESSER. 


Onlj  real  snhslltute  for  Klark  Dlaninnd.     Harilpst 
aljraislve  Imiinn S^nt  uu  15  daj^ii  trial. 

No.  1.      8  Inches  long       .        .        .        $3.00 

No.  3.     10       "         «'  ...  3.50 

No.  6.    12       "         «  ...  4.00 

Takes  the  place  of  the  expensive  black  diamond.    A  tool  room 

necessity,  for  the  purpose  of  truing  and  shaping  emery  wheels. 


Sit  -town  and  order  one  NOW,  sending  us  the  price  aa  above,  try  It  15  days,  and  if  you  are  not  pleased  with  It,  send  It  back  and  we 
■»-iIl  refund  the  money  without  question  and  AT  O.NCE. 

THE  DESMOND-STEPHAN  MFC.  CO.,  URBANA,  OHIO 


The  fastest  boat  of  its  size  and  power  hnllt.    Lenpth  22  feet— 6 
and  10  H.  P.— speed,  H-14  toiles  an  hoiir— fast— safe— noiseless. 


Mullins  Steel  Boats 

are  the  fastest  boatsbuilt — the  safest  boats  built — the  most  durable  boats  built 
— the  most  elegant  in  design,  finish  and  ease  of  operation — they  are  "noise- 
less" and  absolutely  Bale— They  can't  sink. 

Write  Today  for  Our  Free  Catalogue  of 

Motor  Boats,     Kow    Boutx,     iliiiitliie    and     FiMhine    Boats, 

wl.i   n  lllusirites  anl  ucscrii.es  oi.r  tom|.lfte  line  of  cr.ift. 

The  IV.  H.  Mullins  Co.  ,330  Franklin  St.  Salem,  O. 
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The  "  UNIVERSAL "  Fountain  Draughting  Pen 


SAVES  TIMK  ANH  I.Al: 
if  for  an.v   pii.-,Ml.k'    i  e:i 


1  et  till-  "  INIVKKSVL''  prove  Itself  to  vm  for  ten  days.     Your  money  back,  and  welcome, 
voii   would   rather  have  the  money  than  tlie  jien.      Write  for  special  Introductory  offer. 


SMITH  a  STORES  CO., 


A  24-25  Gertnan-Americarv 
Trvist  Co.  Building 


Philadelphia,  Pa. 


SECOND=HAND 
MOTORS  dyHa^mos 

We  carry  a  stock  of  700  MacMneSm 

All  finished  like  new  and   fully   guaran- 
teed. Low  prices  and  immediate  delivery. 

Guarantee  Electric  Co.,  Chicago 


SPECIAL  MANUFAGTURING 

SPECIAL  DEVICES  AND  MACHINERY 
EXPERIMENTAL  WORK.  MODELS. 
IDEAS     DEVELOPED    OR    IMPROVED 

WHITE    FOR    F*»EE    BOOKLET 

THE  GLOBE  MACHINE  &  STAMPING  COMPANY 

983    HAMILTON    ST.    CLEVELAND,   O. 


THE  READY  DRAUGHTING  INSTRUMENT 


No  description  is  necessary  to  show  the  uses  of  this  instrument  when  used  as  a  rule, 
square  or  scale.     In  addition  it  performs  every  service  your  compass  can,  much  more 
readily  because  there  are  no  compass  points  to  adjust,  and  it  finds  diameters 

Ready  Draughting  Instrument  is  invalua- 
ordmary  tools  of  a  draughting  table,  including 
igles  and   Protractor— all  in  one.     The  holes 
int  holes  permit  your  seeing  just  when  a  drawn 
point.      The    illustraticn  is  only  quarter  size,  and    the    Ready 
nstrument,  carried  in  the  pocket,  is  an  invaluable  aid  to  anyone 
iccasion  to  drawer  layout  work.     This  wonderful  time  and  labor 
saver  costs  but  50  cents  and  is  worth  its  wei'^ht  in  gold.     Sent  prepaid 

wi"h  full  directions  on  receipt  ofprice.  Don't 
delay  ;  write  today.     Agents  wanted. 


ililllililililililililililililili.lil.lllil.Milililililililililil.lililililihlilililil    . 


READY  MFC.  CO. 

BoxA      Rochester,N.Y. 


Gasoline  Engine  Castings 

Superior  Quality,  Correctly  Designed 
Easy  to  machine  from  accurate  blue  prints.     Com- 
plete set  for  3  H.  P.  air  cooled  auto  motor  $9.00. 
Descriptive  circular  free. 

CLIMAX  ELECTRIC  WOR.KS 
New  Salem,  Mass. 


EYE    BENDERS 


We  make  hand  power  benders 
for  forming  eyes  from  stock 
Vi  inch  thick  and  under. 
Any  size  eye  7  inches  outside 
diameter  and  under. 

WALLACE  SUPPLY  CO. 

9113  Carden  CilT  Kliick,        ClikaKo,  III. 


CUT 
GEARS 

Valuable  catalog 
sent  free  to  any 
FIRM  upon  request. 

Foote  Bros. 

Gear^ 
Machine  Co. 

24-30 

S.  Clinton  Street 

CHICAGO,  ILL. 


STAND   READY 

For  responsibility  by  reading 

ENGINEERING    NEWS 

Each  week  this  paper  has  the  lead- 
ing articles  on  anything  to  do  with 
engineering,  contracting,  building,  etc. 

ENGINEERING     NEWS 

220  BROADWAY,      NEW  YORK 


DON'T  BUY  GASOLINE  ENGINES 

Until  you  Investigate    'THE  MASTER  WORKMAN" 

a  two-cylinder  gasoline  engine  superior  to  all  one-cylinder  engines;  revolutionizing  gas  power.  Costs  Less  to 
Buy  and  Less  to  Run.  Quickly,  easily  started.  No  vibration.  Can  be  mounted  on  any  wagon  at  small  cost 
-portable,  stationary  or  traction.  Mention  this  paper.  Send  for  Catalogue.    This  is  our  Fifty-second  Year. 

THE    TEMPLE    PUIVIP    CO.,  Mfrs.,    Meagher  and  15th  Sts.,  Chicago 
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THE   TECH  SIC  AL   WORLD  MACAZINE 


iiiiiliiiiiiiiiA.- 


«0  P 


r  Market  Street,  CHICACiO 
i-arl   Mnct.   lU  I  I  Al.O 


In  the  Civrrylng   Bvisirvcss. 

LEVIATHAN   BELTING 

ncvi'i  f;iils  to  "cm  IV  llic  iliiv"  livtlif  stiiU  lo  it  \v;iv  it  "tulcs"  i.llici 
tliini;s.     This  is  v\  hat  soiiio  i>f  its  cini'lovri  s  Siiv  nf  it  : 

"The  Loviathiin  belt  in  our  Rork  CrushiitK  plant  luinillfil  :{00.r)(JO 
tuns  of  criishfd  rork.  T  h<!  I>'st  rcrortl  fidin  n  Sporial  Kublxir  hell 
of  the  hichc-st  Kiadf  is  •JIK.tKK)  tons.  This  Kxtru  Siiecial  Rubber 
belt  cost  f  1(K)  more  than  Hul  tho  I.evinthan." 

S'oiiil  h  ivo  an  "lip  hill"  iob  to  niakn  these  folks  record 
"Lovlatharv  Bolt"  as  ;m  nn-.vise  investment,  eh?  We've  o 
M'    V   nir.iiv   h..,.KI(  1    f.'i    lli>'   nvkiiii;.  ' 

MAIN    BELTING   COMPANY 

Sole  .ManiilactiiriTS 
12th  AND  CARPUNTlik  SIS.,  I'HII.ADI-i.PHI A 

120  Pearl  Street,  liOSTON 
M}'>  Broadway,     NIAV  YORK 


JEFFREY   MACHINERY 


For  Mines,  MiUs  and  Factories.    Descriptive  Catalog  Free. 

THE  JEFFREY  MANUFACTURING  CO. 

COLUMBUS,   OHIO,  U.  S.  A. 


are  the  standard  for  accuracy,  workmanship,  design  and 
finish.      Whether  you  use  tools  to  earn  your  daily  bread 

or  for  amusement  and  relaxation  from  a  different  vocation,  it  pays  to  use  GOOD  tools. 

You  can  get  a  better  quality  of  bread  and  a  good  deal  more  pleasure.      Use  Starrett  Tools. 

Send  for  Catalogue  No.  17G.     176  pages,  illustrated,  free 

THE  L.  S.  STARRETT  CO.       Athol.  Mass,  U.  S.  A. 
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PATENTS 


Secured  promptly  and  with  special  regard 
to  the    legal  piotection    of  the  invention. 

HAND  BOOK  FOK.  INVENTORS   AND   MANUFACTURERS   SENT   FREE  UPON    REQUEST. 

Consultation  Free .    No  charge  for  opinion  as  to  the  patentability  and  Commercial  Value  of  Inventors '  Ideas. 
HIGHEST       REFERENCES      FR.OM       PROMINENT       MANUFACTURERS. 

SHEPHERD    &    PARKER,    PoLtent    Lawyers 

Patents.  Caveats.  Trade  Marks.  Copyrights,  Reports  as  to  Validity 
and  Infrir\gement.    Patervt  S\ilts  Conducted  In  all  States. 
REFERENCES:     American  Water  Motor  Co..   Blum  Shoe  Co.,  International  Fence. and   Fire   Proofing  Co..  Winget 
Concrete  Machine  Co.,  Century  Chemical  Co.,  By-Products  Co..  Columbus  Pharmacal  Co.,  Richmond  Electric  Co..  M.  C.  Lilly 
&Co  ,  N    L.  Hayden  Mfg.  Co.,  Murray  Engineering  Co.,   Alabama  Brewing  Co., 
Shade  Co..  Berkshire  Specialty  Co..  and  Morgan  Machine  and  Engineering  Co. 

"During  the  past  ten  years  Mr.  Shepherd,  of  Shepherd  &  Parker,  has  obtained  for  us  a  great  inany  important  patents, 
have  no  hesitation  in  heartily  recommending  him  to  anyone  having  need  of  the  services  of^yatent^ttorney.^^^^,^^^  ^^ 

Mr.  Parker  on  November  1.  1903.  resigned  his  position  as  an  examiner  in  the  U.  S.  Patent  Office  to  enter  this  firm. 
Address   144   DIETZ  BUILDING.  :  :  :  :  WASHINGTON.  D.  C. 


National  Leather  Tire  Co.,  Stewart  Window 


We 


I  SELL  PATENTS 


1 F  YOU  WISH  TO  BUY  OR  LEASE  THEM- 
ANY  DESCRIPTION-WRITE  ME.  IT  WILL 
PROVE  PROFITABLE  TO  BOTH  OF  US. 


CHARLES  A.SCOTT 


79  7  MUT"UA1_  UiFE.  BUO'G. 
BUFFALO.  N.V. 


PATENTS 

J^  SECURED    OR    FEE    RETURNED 

Free  opinion  as  to  patentability.    Send  for  Guide 
Book  and  What  To  Invent,  finest  publication  is- 
sued for  free  distribution.    Patents  secured  by  us  advertised 
free.  EVANS.  WILKENS  &.  CO. 

No.  600  F  Street,  N.  W. WasKlngton.  D.  C. 

TWENTY-FIVE  YEARS  ACTIVE   PRACTICE 

Specialty:   "WORKING  O.N  THE  FAILIRES  OF  OTHERS" 

^^^^ipi^l"*"^  Caveats,  Trade  Marks, 
r^^nL  I    ^mI^    I    ^#  Copyrights  and  Designs 

Send  your  business  direct  to  Washington.     Saves  time  and  in- 
sures better  service.  Personal  Attention  Guaranteed. 
PAMPHLET     ON     PATENTS     FREE 
E.  G    SIGGERS,  Patent  Lawyer 
Suite  10  National  Union  Bldg.  Washington.  D.  C. 


ATENTS 

Valuable  Book  on  Patents  FREE.     Tells  how  to 
Becure  them  at  low  cost.    How  to  Sell  a  Patent,  and 
■What  to  Invent  for  Profit.  Gives  Mechanical  Movements 
invaluable  to  Inventors.      Fnll  of  Money-Making   Patent 
Information.     NEW    BOOK   FREE  to  all  who  write. 
O'nE.^RA  &  BROCK,  Patent  Atlys..  9l>i  K.  Street,  N.  W.,   WasLington,  D.  C. 

NEW  YORK  OFFICE,  290  Broadway,  New  York  City. 


NOTICE 

To  the  Inventor  Menrvbers  of  the 

AMERICAN     MANUFACTURING     COMPANY 

113  Adams  Street,  Chicago.  111. 

The  undersigned  would  like  to  enter  into  communication  with 
inventor  members  of  the  above  company  not  holding  office. 
Such  persons  writing  the  undersigned  will  receive  informa- 
tion of  interest  and  value  to  them.  Enclose  stamp  when  writing. 
FRED  L.  WAKEFIELD,  Chester,  Vt. 


Philadelphia  Firm,  qualified  to  develop, 
manufacture  and  marktt  Patented  Articles, 
Metal  Specialties,  Tools,  etc.,  desires  to 
correspond  with  persons  havinj;  something 
salable.  Address  MANUFACTURER,  care 
Technical  World,  3325  Armour  Ave.,  Chicago 


60   YEARS* 
EXPERIENCE 


Trade  Marks 
Designs 
.  .  Copyrights  Ac. 

Anyone  sending  a  sketch  and  description  may 
quickly  ascertain  our  opinion  free  whether  an 
invention  is  probably  patentable.  Communica- 
tions strictly  confidential.  HANDBOOK  on  Patents 
sent  free.  Oldest  agency  for  securuig  patents. 

Patents  taken  through  Munn  &  Co.  receive 
special  notice,  without  charge,  in  the 

Scientific  jlitterican. 

A  handsomely  illustrated  weekly.  L.nrgest  cir- 
culation of  any  scientiUc  Journal.  Terms.  $3  a 
year:  four  months,  fl.   Sold  by  all  newsdealers. 

MUNN  &Co.36iBroadway.  New  York 

Branch  Office.  625  F  St.,  Washington.  D.  a 


INVENTORS 


CWe  manufacture  Metal  Specialties 
of  all  kinds,  to  order ;  largest  equip- 
ment ;  lowest  prices.  Send  sample 
or  model  for  low  estimate  and  best 
expert   advice     -       -       -       -     FRE£ 


THE   EAGLE  TOOL   CO. 

Dept.   F  CINCINNATI,    OHIO 
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Special  Book  Offers 

Frenzied     Finance 

By  THOMAS  W.  LAWSON 

The  story  ol  "  Frenzied  Finance  is  wilhoul  doubl  ihe 
most  remarkable  narrative  ever  written  ol  the  corruption  in 
liicili  circles  ol  linancc  in  this  country. 

This  volume  contains  not  only  "  Frenzied  Finance,  the 
slury  ol  the  Amalgamated  Irom  the  beginning  lo  the  account 
ol  the  ■■  Crime  ol  Amalgamated,"  but  more  than  148  pages 
ol  "Lawson  and  His  Critics."  which  contain  his  early  charges 
ol  corruption  in  the  three  big 
insurance  companies  and  matter 
pertaining  thereto 


The 


Greatest   Trust   in   the   World 

By  CHARLES  EDWARD  RUSSELL 

In  "  The  Greatest  Trust  in  the  World  "  Mr.  Russell  tells 
graphically,  convincingly,  the  lacts  about  the  Bee!  Trust,  the 
highest,  evillest  development  ol  the  modern  business  system,  ol 
which  it  is  a  logical  growth — the  trust  that  exacts  illegal  and 
outrageous  tribute  on  nearly  every  mouthlul  ol  lood  you  eaf. 

It  shows  how  men  ol  blameless  private  lile  began  by  rob- 
bing each  other,  and  having  reduced  piracy  to  a  science,  united 
to  plunder  the  puUic. 


in  the  World 


^.,  CH.**^'* 


,o^v•^«^•'^'^^^■ 


OFFER 

A 

OFFER 

B 

OFFER 

c 


EVERYBODY'S  MAGAZINE  lor  twelve  months    .     . 
FRENZIED  FINANCE 

By  Thomas  W.  Lawson.  in  book  lorm 


EVERYBODY'S   MAGAZINE  lor  twelve  months    .     . 

THE  GREATEST  TRUST  IN  THE  WORLD 

Bv  Charles  E.  Russell,  in  book  lorm 


$1.50 

1.50 

$3.00 


Special  Price 
for  both 

$2.60 


$1.50     Special  Price 
for  both 

1.50 


$3.00 


$2.60 


EVERYBODY'S  MAGAZINE  lor  twelve  months    .     .     $1.50  Special  Pnce 

FRENZIED   FINANCE  in  book  lorm        1.50  for  the  three 

THE  GREATEST  TRUST  IN  THE  WORLD  (j^^  7/^ 

in  book  lorm        1.50  ^O./U 

$4.50 


THE    RIDGWAY-THAYER    COMPANY 
Publishers  of  EVERYBODY'S  MAGAZINE 

31   EAST  SEVENTEENTH  STREET  UNION  SQUARE,  NEW  YORK 
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Practical  Electricity 

THE  BOOK  OF  MERIT 

Its  arrangements;  its  questions  and  answers;  its  dictionary;  makes  the  study  of  the  subject  a  pleasure 


There  are  XX  chap- 
ters or  subjects  carry- 
ing you  from  the  funda- 
mental principles  of 
electricity  on  through 
the  various  branches  to 
a  point  where  the  care- 
ful  student  compre- 
hends the  complete  de- 
signing, care  and  opera- 
tion of  a  dynamo  or  a 
motor.  Each  subjectis 
carefully  written  and  to 
the  point.  After  a  stu- 
dent studies  a  subject, 
he  is  questioned  onthat 
subject  ifl  such  a  man- 
ner as  to  bring  clearly 
to  his  mind  the  points 
he  needs  to  know  re- 
garding same.  A  DIC- 
TIONARY in  back  of 
book  will  enable  him  to 
learn  the  meaning  of 
any  electrical  word, 
term  or  phrase  used  in 
this  book  as  well  as 
hundreds  of  others  in 
common  use.  All  re- 
quired tables  necessary 
in  the  study  are  in  it. 


CLEV;EUMDAR 


^lV(ATUR£^OpS( 


Price    $2.00 
per  copy 

This  book  will  help 
you  in  the  study  of  elec- 
tricity as  no  other  book 
ever  has. 

The  offer  we  make  of 
refunding  money  if 
book  is  not  satisfactory 
upon  examination  is  AN 
UNUSUAL  ONE  in 
connection  with  the  sale 
of  a  book.  But  we  have 
no  fear  of  its  return. 
Your  decision  will  be 
what  thousands  of 
others'  have  been. 
Money  would  not  buy  it 
ifit  could  not  be  dupli- 
cated. We  could  print 
testimonials  by  the 
hundreds.  It  is  the 
best  to  order  and  be 
your  own  judge  of  its 
merits. 

We  are  now  selling 
the  fourth  edition.  No 
other  electrical  book 
has  ever  had  so  great 
a  circulation. 


Read  What  Our  Engineering  Department 
-HAS  TO  OFFER 


AGENTS 

We  Manufacture 

Dynamos    and   Motors    like 

cut  from  8  to  150  lights 

and  y%  to  10  H.  P. 

Write  for  our  catalogue  and  pro- 
position in  reference  to  how  in 
sell,  and  commission  we  pay. 

Our  proposition  is  an  ideal  one 
for  any  man  who  is  connected  with 
a  power  plant  or  central  station ; 
the  people  to  whom  you  furnish 
power  will,  in  most  cases,  favor 
you  if  you  but  tell  them  you  are 
agent  for  a  good  machine. 


Cleveland 
Armature  Worhs 

Cleveland,  0. 


DESIGNING 

We  will  design  and  furnish  Wind- 
ing Specifications  for  anything 
electrical. 

If  you  desi/e  to  manufacture  a 
line  of  Dynamos  or  Motors,  we 
will  sell  you  working  Blue  Prints 
and  Winding  Specifications  for 
making  machines  like  cut.  One 
frame  does  for  8  Machines,  3  Dy- 
namos and  6  Motors,  this  we  call 
a  set.  We  will  sell  you  Blue  Prints 
and  Winding  Specifications  for  a 
set  for  $50.00,  thus  enabling  you  to 
manufacture  your  own  machines. 
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Do  You  Know? 


113  00  ^^^^  A^^^^  $13.00 

*-'"    DEARBORN  MBINET  * 

will   Save  Your   S<tM\otirRphor's  Tlmo.     Improve 
Quality      of       Work      and      Save      YOU      Money 


Save  Time  and  Money  ^-% 


l.,.l,l     ImU     .    xprll 


l...w<i  l.iii>lii>,  Willi  l.in;r  ini- 
tial ami  opfi. -111111!  cost,  for  work 
llial  can  be  liiriied  out  oiiually 

w.-ll 

Willi    I'll; 

Hand  Bending 
— —  Tools  — ^ 

I.anicsl  Ancle  lU'uilcr  bciuls 
tlal  stock  up  to  1  in.  widu  by  '/« 
111.  thick.  Koiinii  or  siinare 
sti>ck  111)  to  l!i*  ill  Send  for  our 
"l-'ree  Hender  Hook"  to-dav. 

ESTEP  <S.  DOLAN 

SANDWICH,  ILL. 


No.  6  DEARBORN  JUNIOR 
Solid  Oolden  Oak,  (irAR,4NTF.Et>  the  most  complete  Type- 
writer c'abliiot  ever  sold  anywhere  near  the  price.  We 
ship  resiHinsllile  jiartles  on  approval,  to  be  returned  at 
iifR  EiVE.NSElf  not  satisfactory.  What  more  can  we 
offcrJ    All  llrst-class  dealers,  or  write  direct  to  us. 

DEARBORN  DESK  COMPANY 

Ai-FWSM.K  A.  S.vMiKi.,  (Jeneral  Manajier 

309  Fisher  Building,  CHICAGO,  U.S.A. 

$  1 3.00  ^^r;;;;;e'rd'T^p'i'^^$i3.oo 


I  •  i.  L  1  \  t  K  fc  L> 


writer  Desk  free 


DELIVERED 


INDUSTRIES 

OF  F  E  R.  E  D 
LOCATIONS 


With  satisfactory  inducements, 
favorable  freight  rates,  good  labor 
conditions,  healthful  communities, 
on  the  lines  of 


THE  ILLINOIS  CENTRAL  RAILROAD 

.\M)    THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 


For    full    information    and    descriptive 
pamphlet,  address 

J.  C.  CLAIR., 

Industrial  Commissioner, 

1  Park  Row,         Chicago,  111. 


<I.I>  S    11  I.  All 


ELECTRIC  NOVELTIEs'aND  SUPPLIES 

WE  ARE  SELLING 


If  It's 

Electric 

We 

Have 

It 


Toy  Electric  Railways,  $:Uo  ...  $  60.00 
r.m  Motors;  all  kinds,  all  prices;  SI  to  'MM 
Klcctrical  Books,  10c  to ^'^ 


Necktie  and  Cap  Lichts.  75c  to    .     .     .  5.00 

Battery  Table  Lamps,  $3  to 10,00 

Carriage  and  Bicycle  Lichts.  $3  to    .     .  <i.()lt 

Lanterns  and  Pocket  Lights.  75c  to  .     .  3.00 

Battery  Motors  and  Fans,  $1  to    .     .     •  13.00 

Electric  Door  Bells,  complete,  75c  to    .  1.50 

Telephones,  complete,  52.50  and  .     .     .  5.115 

Telegraph  Outfits,  complete,  $1.75  to    .  3..50 

$8  Medical  Batteries 3.05 

Sl3  Electric  Belt  with  Suspensory    .     .  2..50 

Dynamos  and  Motors,  §1  to lOOD.ilO 

Gas  and  Gasoline  Engines,  $3  to  .     .     .  1 101)00 

We  Undersell  All  CaUlogue  Free 

^p^  WANT  AGENTS  ' 

OHIO  ELECTRIC  WORKS,   Cleveland,  Ohio 


OHiiO 

[LECIRIG 

CLEVEilAiib 


fA  Winter 

I  Trip  Abroad 

In  6o  Hours 

''The  Only  Way" 

To 

CUBA 

Beyond  the    Snow  I/ine 

Land  of  perpetual  summer  and 
"luxurious  rest." 

THE    HAVANA    I,IMITED 

Via  Chicago  &  Alton,  Mobile  &  Ohio  Route. 

Train  de  luxe— of  club,  library,  bath-room 
and  barber  shop  cars,  dininj;  car,  Pullman 
drawing  room  and  Pullman  compartment 
sleeping  cars,  with  sun  parlor  and  observa- 
tion platlorm.  Leaves  Chicago  every  Fri- 
day at.)  P.M.  over  the  Chicago  &  Alton,  and 
St.  Louis  at  9.40  p.  M.  over  the  Mobile  &  Ohio, 
transferring  passengers  at  :i  P.M.  Saturday 
right  at  the  docks  in  Mobile  to  the  magnitl- 
cent.  twin-screw,  ocean-going  steamer, 
"Prince  George,"  of  the  Munson  Line, 
which  reaches  Havana  at  sunrise  Monday 
morning— only  60  hours  out  from  Chicago. 
The  fastest  time  via  the  be.-t  route,  with  an 
imequaled  service  all  the  way  through. 

Round  Trip  Rates  include  berths  and  meals 
on  steamer.    Havana   Limited  service   begins 
Jan.  5.  but  travel  will  be  heavy  and  reserva- 
tions should  be  arranged  for  now. 
For  full  particulars  address, 

GEO.  J.  CHARLTON, 

G.  P.  A.  Chicago  &  Alton  Railway, 

Chicago. 
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Cyclopedia  of 

Applied  Electricity 

2,500  sets  sold  before  the  books  were  ready  for  delivery.  ^I A  Practical  Guide  for  Electricians,  Stationary  Engineers, 
Mechanics,  Engineering  Students,  and  all  Persons  Interested  in  Electricity. 

Five  Volumes — 2,500  Pages — Fully  Indexed— size  of  page  8x10  inches.    Bound  in 
%  Red  Morocco.    Over  2,000  full  page  plates,  diagrams,  tables,  formulas,  etc. 


,^r^ 


CVCLOP0)1A  CWajOPEWA  CYCLOPEDIA  CVCWPEDiA  CVpPHMA 

of  pf  of  of  y 

APPLIED       APPLIED  APPLIED       APPLIED       APPUED 

EiiTRicm  Braacrn  HMRicm  BMRicm  OKTRicm 


SPECIAL 


OFFER 


on 

five  days 

Approval 

(Express  Prepaid) 


We  -will  send  these  books  to  your  home  free  for  examination,  express  prepaid.    Look  them  over  and 
examine  them  at  your  leisure.    If  satisfied  send  us  «i.uo  down  and  $2.00  per  month  for  nine  months 
tfeereafter.    Otherwise  notify  us  and  we  will  send  shipping  directions.    Cash  with  order  $18.00 
Sioney  refunded  if  not  satisfactory. 


some:  of  the  writers 

PROF.  F.  B.  CROCKER,  head  of  Department  of  Electrical  Engineering,  Columbia 

University. 
PROF.  WILLIAM  ESTY,  head  of  the  Department  of  Electrical  Engineering,   Lehigh 

University. 
H.  C.  CUSHING,  Jr.,  Wiring  Expert  and  Consulting  Engineer. 
PROF.  GEORGE  C.  SHAAD,  University  of  Wisconsin. 
J.  R.  CRAVATH,  Western  Editor  of  the  Street  Railway  Journal. 
WILLIAM  BOYRER,  Division  Engineer,  N.  Y.  and  N.  J.  Telephone  Company, 
CHAS.  THOM,  Chief  of  Quadruplex  Dept.  Western  Union  Telegraph  Co. 
PROF.  LOUIS  DERR,  Massachusetts  Institute  of  Technology. 
PERCY  H.  THOMAS,  Chief  Electrician,  Cooper-Hewett  Co.,  N.Y.Crty, 
A.  FREDERICK  COLLINS,  Author  of  "Wireless  Telegraphy." 
For  Contenij  jee  lilies  of  booK^ 


^ 


P 


.^ 


American  School  of  Correspondence 
Chicago,  Illinois 


w 


v-;^^A/§^$^ 
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Next 

Summer^s 

Vacation 


<.  Plnn  now  on  seeing  Yellowstone  Park, 
"  Wonderland  of  the  World."  The  finest 
coaching  trip  in  America.  The  greatest  of 
Nature's  wonderful  phenomena  on  every 
hand.  Geysers,  mud  pools,  tinted  terraces, 
magnificent  mountains  and  bracing  and  in- 
vigorating mountain  air.  The  best  of  hotels 
and  accommodations.  Write  for  "Wonder- 
land 1906,"  six  cents.  It  tells  about  the 
Great   Northwest  and   Yellowstone  Park. 

Go  via 

GARDINER    GATEWAY 

The  Official  Entrance,  and  the 

Northern  Pacific  R'y 

St.  Paul  and  Minneapolis  to  the 
Pacific  Northwest 

.\.   M.  CLEI.ANl) 
General  Passiiincr  .Atciit.   bt.   Paul,   Minn. 


THE  GROWING  SOUTH 


No  OTHER  section  is  forging  ahead  so  fast  as  the 
Southeastern  States,  in  agriculture,  horticulture, 
factory    building    and    general  progress.      The 
last  year's  record  along  the 

SOUTHERN    RAILWAY 

AND 

MOBILE  &  OHIO  RAILROAD 

of  investments  in  factories  and  improvements  was 
over  ^UKJ.imt.UOO;  for  three  years,  8:^,000,000. 
Splendid  Opportunities  exist  in  Alabama,  Georgia, 
Kentucky,  Mississippi,  North  Carolina,  South  Carolina, 
Tennessee  and  Virginia;  and  in  Southern  Illinois  and 
Southern  Indiana,  for  investments  of  all  kinds;  in  tim- 
ber, mineral  and  other  lands.  Factory  Locations. — 
Where  all  conditions  are  favorable  for  making  and 
marketing  iron  and  steel  and  their  products,  all  kinds 
of  wood  using  articles  and  nearly  every  other  line 
of  industry,  fl  Publications  and  special  information 
furnished.  Our  department  is  a  Bureau  of  Free 
Information  for  all  seeking  locations  or  investments. 


M.  V.  RICHARDS,       :    Land  and  Industrial  Agent 

Southern  Railway  and  Mobile  &  Ohio  Railroad 

Washington,  D.  C. 


Chas.  S.  Chase,  Agent. 

722  Chemical  Building, 
M.  A.  Hays,  Agent. 

225  Dearborn  Street, 


: :    St.  Louis,  Mo. 
::       Chicago,  III. 
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N&CKSQNT 
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VV. 


SOUTHERN  RY. 
ChicaRO  &  Florida  Special 

j  InSnvlcoJuu.  H,  I'.WO 

v,,li,l  Pnllinnn  TrfllnfV«ni  «  Inotiinutl 

I  n.i..ugb  I'ulliimil  Sir.Wt-lr.iia 

ChicaRO,  Cleveland.  Detroit. 
IDh-da,  St.  Louis,  Louisville  to 
I. ichsonville  and  St.  Augustine. 

FLORIDA  LIMITED. 

1  hr(.u'.rb  I'ullmaii  Service  Iroin  tllllAMl. 

-MA  trnln  Oliiclnnatl  t«  SavU- 
■MiuvUlc  uud  f»t.  AuKUstliie-i 
Pullman  Sloopinpr  Car.  Day 
CoaclK'S,     Observation     and 
^      Diiiiun  Car. 

Double  Service  to  NewOrleans 
Tlirongh  Pnllman  Service 
between  Cindiiiiuti,  Allanta, 
Aslicvillo,  Savannah,  Ctiarleston 
liiriQlngham  and  Slirevepori. 

Write  for  Rates  and  _ 

Booklet  -i5^ 

'<;iJS>-  W.  0.  ninonr.on,  CI.  P.  A.  /T//     ■ 


MAGNIFICENT 
WATER  POWER. 


which  will  develop  ten  thousand 
horse-power  With  this  is  included 
200  acres  at  dam  site  and  300  acres 
at  power  site.  The  property  should 
be  developed  in  connection  with 
the  generation  of  electricity  for 
power,  as  we  have  application  from 
numerous  industries  for  site  when 
developments  are  assured.  There 
are  also  a  number  of  towns  within 
a  radius  of  thirty  miles  ready  to 
contract  for  both  light  and  power. 

PAPER  AND  PULP  MILL 

One  hundred  million  cords  of  pulp 
wood  are  tributary,  extending  up 
the  river  for  a  distance  of  thirty 
miles,  and  commanding  as  well  a 
territory  of  several  hundred  miles 
connected  by  rail.  For  engineer's 
report  and  detailed  data  address, 

J.  W.  WHITE.  General  Industrial  Agent 

Portsmouth,  VirRinia. 
SEABOARD    AIR.    LINE    RAILWAY 


Mention  Technical  JVorld  Magazine 


ADVERTISEMENTS 


14i 


HAIR 

Guarantee  Backed  by  the  Bank 

THE  EVANS  VACUUM  CAP  Is  simply  a  mechanical  means 
of  obtaining  a  free  and  normal  circulation  of  blood  in  the  scalp, 
and  the  blood  contains  the  only  properties  that  can  maintain  life 
In  the  hair  and  Induce  It  to  grow. 

If  the  Evans  Vacuum  Cap  gives  the  scalp  a  healthy  glow  and 
produces  a  pleasant,  tingling  eensation,  then  the  normal  condition 
of  the  scalp  can  be  restored,  and  a  three  or  four  minutes  use  of  the  Cap  each  day  thereafter  will,  within  a  reasonable  time, 
develop  a  natural  and  permanent  growth  of  hair.     If ,  however,  the  scalp  remains  white  anc'  lifeless  after  the  Cap  is  removi  d, 
then  the  case  would  be  a  hopeless  one  regardless  of  all  the  infallible  hair  restorers  advertised.    The  Vacuum  method  is  what 
might  be  described  as  a  vigorous  massage  without  the  rubbing,  and  there  are  no  drugs  or  irritants  employed. 


RESULTS 


"When  I  buy  a  thing  and  get  my 
money's  worth  I  don't  hesitate  to  say  so. 
I  purchased  from  you,  live  months  ago, 
an  Evans  Vacuum  Cap,  and  it  has  given 
me  the  very  best  of  satisfaction  and  has 
accomplisLed  all  you  claimed  and  more. 
My  case  was  obsunate  at  first,  but  by 
persistent  effort  in  the  use  of  the  Cap 
I  am  fully  satisfied  with  results.  To  my 
mind  It  is  the  only  rational  manner  of 
treating  the  scalp  to  put  it  into  a  thor- 
oughly healthy  condition  and  I  have 
made  quite  a  study  of  the  matter.  You 
are  quite  at  liberty  to  refer  any  pros- 
pective customers  in  this  section  to  me, 
either  personally  or  by  letter,  but  I  do 
not  wish  this  letter  used  as  a  published 
testimonial." 


"I  have  just  received  the  chair  clamp 
and  letter  of  advice,  for  which  accept 
my  thanks.  Will  state  that  I  have  now 
been  using  the  Cap  for  a  little  naore 
than  a  month  and  am  convinced  that  it 
is  Indeed  a  blessing  to  a  m-\n  who  really 
values  his  liair.  I  palJ  $50.00  to  a  New 
York  Specialist  whose  tre.itment  failed 
to  stop  my  hair  from  falling  out,  and 
which  your  apparatus  has  accomplished 
in  a  reasonably  short  time.  The  price 
you  charge  for  the  Cap  is  out  of  propor- 
tion to  the  benefits  received  and  in  fact 
I  look  upon  it  more  as  a  gift  than  a 
purchase." 


"I  would  like  to  report  my  progress 
with  your  Cap  and  will  say  that  it  has 
loosened  up  my  scalp  very  much,  but  I 
find  that  my  hair  still  falls  some  and 
wish  to  ask  for  further  advice.  The  Cap 
has  started  a  new  growth  of  hair,  but  I 
find  that  the  new  hair  comes  out  after 
growing  from  one  to  two  inches  in 
length.  I  enclose  a  few  hairs  and  you 
will  please  notice  that  they  are  a  new 
growth.  Is  it  that  the  follicles  will  pro- 
duce two  or  three  growths  before  they 
become  healthy?  Now  I  suppose  that 
your  treatment  will  take  some  time  to 
get  the  hair  in  a  healthy  condition,  as 
my  scalp  has  been  so  tight  for  some 
years.  Would  like  to  hear  from  you  on 
the  subject." 


"After  thirty  days'  use  of  your  Vacuum 
Cap  the  fuzz  on  my  head  has  started  to 
grow.  I  had  been  losing  my  hair  for 
over  twelve  years  and  my  scalp  was  very 
tight,  but  now  it  is  quite  loo.  >  and  I 
can  move  it  back  and  forth.  Is  there  any 
way  to  keep  the  Cap  from  coming  down 
In  front?  That  Is  the  only  thing  that 
bothers  me.  I  have  written  to  the  Jeffer- 
son Bank  instructing  them  to  give  you 
my  deposit.  There  has  been  a  few  gen- 
tlemen here  watching  the  trial  of  the  Cap 
and  I  think  you  will  now  receive  more 
orders  from  this  place." 


"I  believe  that  any  man  whose  blood 
is  in  good  condition  can  cultivate  a 
healthy  and  complete  growth  of  hair.  I 
had  been  losing  my  hair  for  about  ten 
years  and  there  was  a  bare  space  about 
three  Inches  wide  extending  from  front 
to  the  back  part  of  my  head.  I  saw  the 
advertisement  of  the  Evans  Vacuum  Cap 
in  Munsey  s  Magazine  some  time  ago 
and  the  logic  of  the  argument  appealed 
to  me.  I  cut  the  advertisement  out  and 
carried  it  in  my  pocket  knowing  that  I 
would  be  in  Saint  Louis  at  the  World's 
Fair  in  charge  of  my  Automobile  Spring 
Exhibit,  wtiich  was  recently  awarded 
a  gold  medal.  I  have  now  u«ed  the  Cap 
for  a  little  over  three  months  and  niy 
photograph  herewith  will  show  you  the 
results  X  have  obtained.  I  mailed  this 
photograph  home  to  my  wife  in  Boston, 
and  her  surprise  at  noting  the  growih 
of  hair  on  my  head  will  perhaps  be  ap- 
preciated by  quoting  from  her  letter: — 
'Your  picture  came  in  this  morning,  but 
how  strange  it  seems.  Are  you  wearing 
a  wig  or  has  the  Cap  really  made  your 
hair  grow  again?'  Althinigh  I  appre- 
ciate the  honor  of  getting  the  gold 
meilal  on  my  own  invention,  yet  I  am 
frank  to  say  that  I  have  derived  more 
satisfaction  from  having  my  hair  restored 
than  receiving  the  medal.  My  success 
with  the  Cap  has  been  so  pronounced 
that  it  has  led  to  quite  a  number  of  sales 
among  others  who  were  watching  my 
progress." 


"I  have  been  using  your  Vacuum  Cap 
for  eight  weeks,  and  am  pleased  wllh 
the  results.  I  hereby  authorize  the  Jef- 
erson  Bank,  of  St.  Louis,  to  pay  you 
the  amount  deposited  with  them  for 
the  Cap  sent  me.  Although  there  was 
no  bald  spot,  the  hair  on  the  top  of 
my  head  was  quite  thin  and  has  been 
steadily  growing  thinner  for  several 
years.  This  condition  was  evidently  due 
to  f  tiling  nourishment  of  the  scalp, 
as  the  scalp  was  otherwise  perfectly 
healthy,  I  now  have  a  new  growih 
of  hair  averaging  about  one  Inch  In 
length  over  the  thin  area,  and  If  the 
improvement  continues  as  I  expect  it 
to,  you  will  doubtless  lecelve  other 
orders  from  my  acquaintances  here  in 
Oakland." 


"The  new  Cap  that  you  sent  me  arrived 
safely,  and  while  I  have  only  had  about 
ten  days'  use  of  it,  yet  my  friends  already 
have  noticed  an  improvement  In  the  ap- 
pearance of  my  hair  and  I  am  glad  you 
exchanged  the  Cap  a-j  I  believe  it  is  going 
to  give  excellent  satisfaction.  There  is 
one  question  I  would  like  to  ask— is  there 
any  part  of  the  pump  which  requires  oil- 
ing? Your  explanation  of  delay  is  entirely 
satisfactory.  It  may  be  that  my  haste  in 
the  matter  was  somewhat  undignified, 
but  you  doubtless  know  that  a  man  who 
is  losing  his  hair  and  losing  It  fast,  some- 
times gets  nervous  over  the  fact." 


"I  purchased  one  of  your  Caps  a  few 
months  ago  and  am  pleased  with  results 
I  am  getting.  I  perspire  freely  and  this 
seems  to  have  the  effect  of  rotting  the 
rubber  band.  Can  you  send  me  a  new  on© 
by  mail?  My  hair  had  been  falling  out 
for  over  fifteen  years,  during  which  time 
I  have  tried  practically  every  supposed 
remedy  with  absolutely  no  result  (except 
Injurious),  but  thanks  to  your  Cap,  the 
fuzz  on  my  head  h  is  developed  Into 
hair." 


The  names  and  addresses  of  the  writers  of  the  above  letters  are  omitted,  and  very  properly  so,  but  we  have  no  objections 
to  sendiag  copies  of  the  originals,  together  with  the  names  and  addresses,  to  any  one  interested,  for  priva'e  use.  It  will  be 
understood  by  every  reader  that  many  of  those  who  have  used  the  Evans  Vacuum  Cap  with  the  very  best  results  a^e  persons 
of  prominence  and  position  and  standing,  who  coild  not,  under  any  circumstances,  permit  Iheir  namps  and  photosraphs  to 
appear  publicly  in  connection  with  any  such  personal  announcement.  They  have  no  objection  however,  to  our  using  them 
by  correspondence. 

The  Evans  Vacuum  Cap  is  furnished  on  trial  and  under  guarantee  Issued  by  the  Jefferson  Bank,  of  Saint  Louie,  and  any 
bank  or  banker  will  testify  as  to  the  validity  of  this  guarantee.  We  have  no  agents,  and  no  one  Is  authorized  to  sell,  offer  for 
sale  or  receive  money  for  the  Evans  Vacuum  Cap— all  orders  come  through  the  Jefferson  Bank.  Let  us  send  you  a  book  which 
explains  the  possibilities  of  the  Invention,  and  also  evidence  of  the  results  It  has  achieved.  This  book  is  sent  free  on  request 
and  we  prepay  postage  in  full. 

EVANS    VACUUM    CAP    CO.,  537    Fullerton    BxUldJng,    SAINT    LOUIS,    U.  S-   A. 
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DETAILED    LIST 
mSTRUMENTS: 


OF   OUTFIT   ILLUSTRATED: 


Set  of  German    Silver  Drawine  Instruments  in 

Morocco  Leather  Pock<;t  Case,  velvet  lined,  with 

bar  lock,  comprisine: 
One   German    Silver    compass,    (J    inches    lone, 

with    pen,    pencil,    needle    point    and   length- 

enini.  oar. 
One    German    Silver  spacing  dividers,  5  inchM 

lone. 
One  steel  spring  bow  dividers,  3"^  inches  lone. 
One  steel  spring  bow  pen,  3H  ipches  lone,  with 

needle  point. 
One  steel  sprinebow  pencil,  3M  inches  lone,  with 

needle  point 
One  &-inch  raline  pen,  Bprine  on  npper  Blade. 
One  case  with  leads. 
One  adjastine  key. 

Retail  Price  of  Instruments,  ^6,90 


Total  Value  of  Complete  Outfit,  $14.49 


DRAWmG  MATERIALS: 

One  Drawing  Board,  19x25  inches,  seasoned 
pine,   with    end    battens,  tongued  and 
gn^ooved,  shellac  finish,     -       »       -       •       $1.50 
One  Mahogany  T-Square,  24  in.  long,  ebony 

lined,  fixed  head,  shellac  finish,      -       -  .90 

One  45°  Transparent  Triangle,  8  inch,       -  -45 

One  30°x60°  Transparent  Triangle,  10  inch,  .50 

One  12-inch  Triangular  Boxwood  Scale,  engine 
divided  ;  graduated  3-32,  3-16,  1-8,  1-4,  3-8, 
3-4,  1-2.  1 1-2,  and  3  inches  to  the  foot,  and 
one  edge  inches  and  leths,  with  case,    -  1.00 

One  Iransparent  Combination,  irregular  or 

French  Curve.  epeclaL  .... 

One  Bottle  Waterproof  Ink  .      «      - 

One  «-H  Siberian  Drawing  Pencil, 
One  Faber'B  Ink  Eraser,  No.  1075, 
One  Faber'8  Pencil  Eraser,  No.  Ill, 
One  dozen  Thumbtacks,  .       .       .       - 

Nine  sheets  Whatman's  handmade,  cold  pressed, 

Drawing  Paper,  13Vii20  Inches, 
Twelve  sheete  Whltstock  Drawing  Paper,  11x16 

Inchftg  (for  practice  work  only). 
One  Nickel  Plated  Eraelng  Stencil,       • 
One  Sandpaper  Block,      .       -       -       -       • 
One  6-lnch  German  Silver  Protractor,  ^o,  ^^ 

Retail  Price  of  Materials, 


1 


Complete 
Drawing 

Outfit  No.  la 


The  Official  Drawing 
Outfit  Used  and  Re- 
commended by  the 
School 


REGULAR 

RETAIL 

PRICE 

$14.49 


'{Cut  is  Reproduc$d 
from  a  Fhoiograph) 


.65 
.25 
.10 
.05 
.05 
.20 

.51 

.15 

.25 
.10 
.90 


$  7.59 

SPECIAL  PRICE  TO  A.  S.  C.  STUDENTS  Sf/cffia^ng^  S5.95 

In  order  to  secure  the  above  special  price  it  is  necessary  to  be  a  student  of  the  American  School 
of  Correspondence.  Orders  should  be  sent  direct  to  the  address  of  the  manufacturer  as  eiven 
below,  accompanied  by  Post  Office  Order  or  by  Registered  Letter  for  the  amount  and  a  statement 
that  the  writer  is  a  member  of  the  American  School  of  Correspondence. 

ADDRESS: 

A.  D.  MACLACHLAN,  502-504  Boylston  St.,  Boston 

\  ARCHITECTS'  AND  ENGINEERS'  SUPPLIES 


Mention  Technical  World  Magazine 


THE    NEW    TRI-CHROME 


>**" 


Typewriter  produces  black,  purple  or  red 
typewriting  at  the  will  of  the  operator 


Black  Typewriting 

With  the  lever  at  this  point  the 
machine  writes  an  indelible  black, 
producing  letters  and  documents  to 
be    preserved   as  permanent  records. 


Purple  Typewriting 

Moving  the  lever  to  this  point  throws 
the  purple  portion  of  the  ribbon  into 
place,  producing  typewriting  from 
which  letterpress  copies  may  be  taken. 


Red   Typewriting 

With  the  lever  like  this,  red  typewrit- 
ing is  secured,  making  it  possible  to 
bring  parts  of  letters  or  documents  in- 
to strong  prominence;  also  indispen- 
sable in  makingout  bills  and  statements. 


These  three  kinds  of  typewriting,  covering  every  business  need,  are 
at  the  instant  command  of  the  operator  of  the  New  Tri-Chrome  Smith 
Premier.  No  changing  from  one  machine  to  another — no  changing  of 
ribbons.  Simply  a  movement  of  the  Uttle  lever  on  the  color  frame, 
and   the  machine  is  ready  for  the  work  required. 

All  the  strong  and  appealing  features  of  former  models  are  included 
in  the  New  Tri-Chrome  machine.  It  is  better  than  previous  models 
because  this  new  feature  gives  it  an  even  greater  sphere  of  usefulness. 

The   Smith    Premier   Typewriter   Company 


Syracuse,  N.  Y 


Branch  Stores  Everywhere 


')  .\. 


Boston 
.Garter 


THE    IMPROVED 


WORN  ALL  OVER 
THE  WORLD 

REFUSE  ALL 
SUBSTITUTES 
OFFERED  YOU 


The  Name  is 
stamped  on  ever 
loop  — 


The 


CUSHION 
BUTTON 

CLASP 

LIES  FUT  TO  THE  LEG -NEVER 
SLIPS,  TEARS   NOR   UNFASTENS 

!■  pair,  Silk  '■'''c.,  Cotton  L'jc. 
ailf*!  on  rt-ctipl  ol  price. 

GEO.  FROST  CO.,  Makers 
Boston,  Mass.,  U.  S.  A, 

ALWAYS  EASY 


REVERSIBLE 


inene 


Call^ns  ^n€t  Cuffs 


HAVE  YOU  WORN  THEM? 

Not  "cellaloid"— not;  "paper  collars,"  but  made  of 
fine  cloth,  exactly  resemble  fashionable  linen  goods, 
Price  at  stores.  25  cents  for  box  of  ten  (2' 2  cents  each). 

NO    WASHING    OR     IRONING 

When  soiled,  discard.     By  mail,  10  collars  or  5 
pairs  of  cuffs,  for  30c.     Sample  collar  or  pair  of 
cuiis  for  6c.  In  U.  S.  stamps.   Give  size  and  style. 
REVERSIBLE  COLLAR  CO.,  Dept.  W..  BOSTON,  MASS. 


-i^ 


V 


TRUFFAULT- HARTFORD 
SHOCK  ABSORBER 

Insist  that  your  car  be  equipped  with  the  im- 
proved Truffault-Hartford  Shock  Absorber 

Increases  the  speed.  Enables  cais  to  proriMd  :ii  liijiliest 
speed  over  all  obstructions.  Doubles  tlie  liht  o!  tires. 
Prevents  lost  traction.  Absolutely  prevents  breaking 
of  sprin>;s.  Makes  cobble-stones  and  roujjh  roads  seem 
like  asphalt. 

New  model  absolutely  self-adjusting.    Requires  no 
attention  after  application. 

Adopted  liv  the  Pierce  (Ircat  Arrow, I^oooniobile.Matheson, 
Itielmr.l  P.iasi.-i  ,  I'.Miircot,  Napier.  ( i..lir..MniIlll^. 

Don't  be  misled  by  devices  made  on  principles 
which  we  have  discarded. 

Curs  mimIit   l.'ilH)  Ihs.     t..iir  ..iislMMsioim)     •     ■     fill 
liir.  iiMT  l.'><HI  III..     Iniir  •.llsp4'iis)iinM  ■     •     .«llll 

HARTFORD  SUSPENSION  CO.,  67  Vestry  St. 
NEW  YORK       ::      ::       e.  v.  hartford,  Pres. 

Wc-  aru  S..I0  Aini-rlcan  Ak'ciits  for  llif  CelcbratcU 

Qobron=Brillle, 

'■The  Fin. -St  Anton ilc  in  tin- -Wnrlil." 


and  outdoor  life  roughens 
tiie  skin,  use  Mennen's— 
it  keeps  the  skin  soft  and 
the  complexion  clear.  A 
l)i.s;tive  relief  for  Cliap> 
pcd  Hands,  Cbnfing, 
and  all  ^kin  Tron- 
bleH.  Meni.en's  face  on 
every  box.  See  that  you 
get  the  Genuine.  For  sale 
everywhere,  or  by  mail,  85 
cents.     Sample  free, 

Ity  Mennen's  Violel  Talaim. 
ad  J  l!M  l.«J.IJJIJlJJM.t. 


PIANOS 


have  been  established  over  50  YEARS.  By 
system  of  payments  every  family  in  moderate 
cumstances  can  own  a  VOSE   piano.     We  take 


\ 


MENNEN'S 

I  BORATED  TALCUM  | 

TOILET  A  POWDER 


I 


our 
cir- 
old 


